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Air Monitoring for Volatile Organic Compounds at the 
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by 
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L.F. Sytsma, V.J. Cohut, H.A. Cobo, D.P. O'Reilly, and R.E. Zimmerman 

Summary 

The U.S. Army's Aberdeen Proving Ground has been a test site for a variety of munitions, 
including chemical warfare agents (CWA). The Pilot Plant Complex (PPC) at Aberdeen was the 
site of development, manufacture, storage, and disposal of CWA. Deterioration of the buildings 
and violations of environmental laws led to closure of the complex in 1986. Since that time, all 
equipment, piping, and conduit in the buildings have been removed. The buildings have been 
declared free of surface CWA contamination as a result of air sampling using the military system. 
However, no air sampling has been done to determine if other hazardous volatile organic 
compounds are present in the PPC, although a wide range of toxic and/or hazardous materials 
other than CWA was used in the PPC. The assumption has been that the air in the PPC is not 
hazardous. The purpose of this air-monitoring study was to screen the indoor air in the PPC to 
confirm the assumption that the air does not contain volatile organic contaminants at levels that 
would endanger persons in the buildings. A secondary purpose was to identify any potential 
sources of volatUe organic contaminants that need to be monitored in subsequent sampling efforts. 

More than 180 air samples from the PPC were sampled and analyzed by Argonne National 
Laboratory in the fall of 1994. The majority of the volatile organic compounds found are those 
compounds commonly present in any building (hydrocarbons and chlorinated solvents). In 
general, no chemical contaminant was found that contradicts the assumption that the air in the PPC 
is not hazardous. Polychlorinated biphenyls (PCBs) were identified at low levels (1-50 ng/L). 
(The OSHA-allowable exposure level for workers is 500 ng/L [time-weighted average]). 
Additional sampling for PCBs will be done by taking wipe samples in areas suspected of having 
PCB contamination. The results also indicated the presence of organic compounds in the air 
samples taken in one room (El 34 of Building E5625) that are unique to the operations performed 
in the PPC in the past (for example, 1,4-dithiane and 1,4-oxathiane). 





1 Introduction 

The U.S. Army's Aberdeen Proving Ground (APG) has been a test site for a variety of 
munitions, including chemical warfare agents (CWA). At APG, the Pilot Plant Complex (PPC) 
was the site of development, manufacture, storage, and disposal of CWA. The PPC is located in 
the Edgewood Area (EA) of Aberdeen, which is situated 21 miles northeast of Baltimore, in the 
Atlantic Coastal Plain, in an area to the west of Chesapeake Bay (Figure 1). The area in which the 
PPC is located sits in the Canal Creek basin. The complex, originally designated Complex 87, 
was constructed in 1941 prior to the entry of the United States into World War II; it contains nine 
buildings, as shown in Figure 2. 

Deterioration of the buildings and violations of environmental laws led to closure of the 
complex in 1986. Since that time, all equipment, piping, and conduit in the buildings have been 
removed. The buildings have been declared free of surface CWA contamination as a result of air 
sampling by using the military system (Lattin 1994). However, no air sampling has been done to 
determine if other hazardous volatile organic compounds are present in the PPC, although a wide 

FIGURE 1 Location of Aberdeen Proving Ground 
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range of toxic and/or hazardous materials other than CWA was used in the PPC. The assumption 
has been that the air in the PPC is not hazardous. 

As part of a program currently being undertaken by Argonne National Laboratory (ANL), 
the air in the PPC was sampled and analyzed in the fall of 1994. The purpose of this air-
monitoring study was to screen the indoor air in the PPC to confirm the assumption that the air 
does not contain volatile organic contaminants at levels that would endanger persons in the 
building. A secondary purpose was to identify any potential sources of volatile organic 
contaminants that need to be monitored in subsequent sampling efforts. The air monitoring 
discussed in this report is the first phase of a study undertaken to evaluate the condition of the 
PPC. 

The initial air-monitoring effort involved a preliminary survey of the PPC by the Illinois 
Institute of Technology Research Institute (IITRI) to determine what ambient contaminants can be 
detected with sampling and analysis technology using preconcentration sorbent tubes. The IITRI 
report is presented as Appendix A of this report. ANL then proceeded to systematically survey 
every room and building within the PPC with their air-monitoring procedures. As part of the ANL 
survey, air samples were also collected by SciTech Services, Inc., for CWA screening. SciTech 
Services used procedures employed by the Edgewood Research, Development, and Engineering 
Center, Air Monitoring Branch. The SciTech report is included as Appendix B. 

The scope of the ambient-air-monitoring activity conducted by ANL was to screen virtually 
every laboratory and room of the PPC to determine a spatial distribution of the various ambient air 
components. This information will be used to plan more extensive sampling and analysis activities 
in those areas containing the highest levels of contamination. Of particular importance in the 
ambient-air screening was the search for degradation products of CWA, which may suggest the 
presence of residual neat chemical agents, and the detection of such environmental contaminants as 
polychlorinated biphenyls (PCBs). The results of this ambient-air-monitoring survey are described 
in this report. 



2 Methods and Procedures 

Air samples were collected and analyzed on-site by ANL in early fall 1994. A total of 
186 air samples were collected at numerous locations in the PPC, while additional samples were 
collected outside the PPC to serve as control samples. The floor plans for the buildings studied are 
shown in Appendix C, Figures C.1-C.13. At least one air sample was collected from each room. 

Sampling was performed by a two-man team, who wore modified level-D personal 
protection equipment. A personnel sampling pump, model AIRPRO 6000 manufactured by BIOS 
International, was used to draw ambient air through Tenax TA sorbent polymer sampling cartridge 
traps (4 mm I.D. x 11.5 cm) at the rate of 500 mL for 40 min, yielding a 20-L sample volume. 
The pump was calibrated by using a flow-through meter at the beginning of each sample run and 
checking it again at the end of the run. The cartridges were analyzed by thermally desorbing the 
trapped organic compounds, by means of a Dynatherm model 900 ACEM thermal desorption unit, 
onto a Hewlett-Packard 5890 series II gas chromatograph (GC) equipped with a Hewlett-
Packard 5972 mass spectrometer (MS) and flame photometric detector (FPD). The FPD was 
specific for sulfur- or phosphorous-containing compounds. 

In the Dynatherm, carrier gas was used to sweep away any moisture trapped in the sample 
cartridge. Then the cartridge was heated to high temperature to desorb the compounds, which 
were collected on a focusing trap. The focusing trap concentrated the compounds in a small 
volume for introduction onto the capillary GC column in a narrow band. The GC column was a 
J&W DB-5 column, 30 m x 0.32 ram I.D. The outlet was split, with 50% of the flow going to 
the MS and 50% going to the FPD. 

The MS was used for detecting and identifying organic compounds desorbed from the 
Tenax traps. A standard mixture of volatile organics was run daily to ensure that the instrument 
was calibrated property. Spectra were obtained by scanning from 45 to 400 atomic mass units at a 
rate of two scans per second. Identifications were made on the basis of mass spectral interpretation 
and computer searching of the 140,000-peak Wiley spectral library. All quantitations are 
estimates, using the assumption that analyte response factors are similar to that of toluene in the 
standard mixture of volatile organics. 

Because of the history of the PPC in the production and storage of CWA, and because 
CWA and CWA degradation products contain sulfur and/or phosphorous, the FPD was used to 
screen for organic compounds containing sulfur or phosphorous atoms. This information was also 
useful in identifying unknown organic compounds. Appendix D contains the data obtained by 
ANL during the on-site screening. 



3 Quality Assurance/Quality Control 

The purpose of the indoor-air screening performed by ANL was to confirm that the air in 
the PPC does not contain volatile organic contaminants at levels that would endanger persons in the 
buildings. A secondary purpose was to identify potential sources of volatile organic contaminants 
that may need to be monitored in subsequent sampling efforts. This type of screening, classified 
as level 2, is considered by the U.S. Environmental Protection Agency to be appropriate for 
determining areas of contamination at a site. If contamination is found, additional sampling at a 
higher level of quality assurance/quality control is required for confirmation. 

The analytical equipment used (GC/MS/FPD) was calibrated daily by using a certified 
standard mixture supplied by Supelco. The MS was tuned by using perfluorotributyl amine at the 
maximum sensitivity autotune. Since the purpose of this survey was for screening, no analytes 
were targeted. 

All quantitations were made by assuming the response factor for a compound to be similar 
to the response factor for toluene, which was run in the certified standard mixture. One-point 
calibration was done, assuming the GC/MS to be linear over the concentration range of interest. 
Standard mixtures were run daily. 

Identification of the spectral data was accomplished as follows. Appropriate settings or 
parameters for integrating all but the tiniest peaks and noise in a typical chromatogram were 
determined experimentally. The peaks then were integrated, and the Wiley library of more than 
140,000 peaks was searched by computer. The ANL team examined the Wiley library 
assignments of structure for each peak and decided, using retention time data, whether any of the 
library assignments were correct. If the assignment appeared correct, the concentration of the 
compound was calculated. If the team thought the assignment was incorrect, they examined the 
mass spectrum and, when possible, made an assignment by using such techniques as looking at 
the side of the peak to remove impurities, stepping through successive spectra to see if a pure 
spectrum could be found, or performing background subtraction or subtraction of an interfering 
peak. 



4 Results 

The results of the air-monitoring study of the PPC have been summarized on a room-by-
room basis. This summary appears in Table 1. Results of analysis of three samples from outside 
Building E5625 are shown in Table 2. A compilation of all the screening data by building and 
room number is given in Appendix D. 

TABLE 1 Summary of Analytical Results 

Room 
Sample 
Number 

Sampling 
Location Findings 

Building E5625 

El 03 PP006 

E104 

E104 

E104 

E104 

E104 

E10S 

E105 

E107 

E108 

E113 

E115 

E116 

PP004 

PP005 

PP148 

PP149 

PP179 

PP007 

PP139 

PP008 

PP009 

PP013 

PP012 

PP011 

Middle of back fialf of tfie 
room 

Middle of the south half of 
the room 

Middle of the north half of 
the room 

No significant findings 

PCBs at 0.1 nL/L 

PCBs at 2.3 nL/L 

Middle of the room 

Middle of the room 

Middle of the room 

Middle of the south half of 
the room 

Middle of the room 

Middle of the room 

Middle of the room 

PCBs at 1.20 

PCBs at 0.70 

PCBs at 0.50 

No significant 

No significant 

No significant 

No significant 

nLVL 

nL/L 

nLVL 

findings 

findings 

findings 

findings 

Unidentified peak with RT = 20.41 min of a 
sulfur-containing compound at sub-ppbv 
level 

PCBs at 1 nUL 

PCBs at 5.7 nUL 
Benzolhiazole at sub-ppbv level 
Unidentified peak with RT = 20.41 min of a 

sulfur-containing compound at sub-ppbv 
level 



TABLE 1 (Cont.) 

Room 
Sample 
Number 

Sampling 
Location Findings 

E116 

E117 

PP153 

PP010 Middle of the room 

E118 

E120 

E121 

E122 

E123 

E123 

E124 

E128 

E128 

E129 

PP014 

PP020 

PP015 

PP019 

PP017 

PP018 

PP016 

PP028 

PP029 

PP025 

Middle of the room 

Middle of the elevator 

Middle of the room 

Middle of the room 

Middle of the north half of 
the room 

In front of the elevator 
shaft in the south half of 
the room 

Middle of the room 

Middle of the room 

Middle of the room as a 
duplicate of PP028 

Middle of the east half of 
the room 

E131 

E131 

E131 

PCBs at 17.7 nL/L 

Unidentified peak with RT = 20.41 min of a 
sulfur-containing compound at sub-ppbv 
level 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

PCBs at 9.8 nL/L 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

PP023 Near the sump in the north 
half of the room 

PP026 Middle of the south end of 
the hallway 

PP124 South side of the room 
as a duplicate of PP026 

No significant findings 

1,4-oxathiane at sub-ppbv level 
Unknown sulfur-containing compound with 

RT = 15.41 min at sub-ppbv level 
0,0-diethyl-S-ethyl phosphorothioate at 

sub-ppbv level 
Phosphoric acid triethyl ester at 0.53 nL/L 

1,4-oxathiane at sub-ppbv level 
PCBs at 7.3 nL/L 

Diisopropylamine Is the largest peak 
(-1 ng/L) 

Oxathiane at sub-ppbv level 
No PCBS present in repeat of sample PP026 
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TABLE 1 (Cont.) 

Sample 
Room Number 

Sampling 
Location Findings 

E132 PP021 Middle of the room 1,4-oxalhiane at sub-ppbv level 
Unknown sulfur-containing compound with 

RT = 15.41 min at sub-ppbv level 
0,0-diethyl-S-ethyl phosphorothioate at 

sub-ppbv level 

E134 PP001 
PP002 

El 34 PP022 

E135 

E201 

E203 

E204 

E205 

E207 

PP024 

PP046 

PP032 
PP033 

PP030 
PP03 ? l 
PP036 

PP037 

Southeast section 
Northwest section 

Middle of the room; 
sampled for 100 min 
for a total volume of 
SOL 

In room El29 at the 
opening to room El35 

1,4-oxathiane at -0.5 nL/L 
1,4-dithiane at sub-ppbv level 
0,0-diethyl-S-ethyl phosphorothioate at 

sub-ppbv level 
Benzolhiazole at sub-ppbv level 
Unknown sulfur-containing compounds with 

RTs of 11.91, 6.38, 17.11, and 
17.37 min at sub-ppbv levels 

1,4-oxathiane at sub-ppbv level 
1,4-dithiane at sub-ppbv level 
0,0-diethyl-S-ethyl phosphorothioate at 

sub-ppbv level 
Benzolhiazole al sub-ppbv level 
Unknown sulfur-containing compounds with 

RTs of 11.91, 16.38, 17.11, and 
17.37 min al sub-ppbv levels 

0,0-diethyl-S-elhyl phosphorothioate at 
sub-ppbv level 

Unknown sulfur-containing compound with 
RT = 18.28 min at sub-ppbv level 

PCBs at -0.7 nLVL 

PCBs at -0.5 nLVL 
Biphenyl and diphenyl ether (components of 

Dowtherm) are the compounds present in 
the greatest amount. 

Naphthalene at 0.2 nL/L 

Findings similar to Room E203 except no 
PCBs 

1,4-oxathiane at sub-ppbv level 
PCBs at -0.4 nUL 

PCBs 8.1 nL/L; 20 different congeners 
identified 

Dowthenm components also found 



TABLE 1 (Cont.) 

II 

Sample 
Roacn Number 

Sampling 
Location Findings 

E208 

E209 

E217 

PP034 
PP035 

PP038 

E211 

E213 

E214 

E215 

E216 

PP039 

PP042 

PP043 

PP044 

PP040 
PP041 n 
PP045 

E220 

E220 

E220 

E220 

E301 

E303 

E305 

E305 

E306 

E308 

PP047 

PP048 

PP049 

PP050 

PP052 

PP056 
PP057 

PP054 

PP055 

PP053 

PP060 
PP061 

} 

} 

Southeast corner 

Southwest 

West 

Northwest 

South side of room 

North side of room 

PCBs at -0.2 nL/L 

No significant findings but more aldehydes 
and ketones than most samples; e.g., 
acetophenone = 0.11 nUL 
benzaldehyde = 0.16 nL/L 

Findings similar to room E209 

PCBs at -0.3 nL/L 

PCBs at -0.2 nL/L 

PCBs at -1 nL/L 

No significant findings 

Aromatic hydrocarbons are higher than 
usual 

PCBs at -0.4 nL/L 

PCBs at 11.9 nL/L 

PCBs" at 1.80 nUL 

PCBs at 0 

PCBs at 1.10 nL/L 

PCBs at -0.2 nL/L 

No significant findings 

Trace PCBs 

PCBs at 4.9 nL/L 

PCBs at -0.05 nLVL 

Higher volatile content than nearby rooms; 
mainly aromatics 
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TABLE 1 

Room 

E309 

E310 

E311 

E311 

E313 

E314 

E314 

E317 

E318 

E319 

E320 

E403 

E403 

E405 

E405 

E408 

E408 

E409 

E409 

E411 

E412 

E412 

(Cont.) 

Sample 
Number 

PP058 1 
PP059 J 

PP063 

PP062 

PP064 

PP065 

PP066 

PP067 

PP073 

PP071 

PP070 

PP069 

PP078 

PP079 

PP074 

PP075 

PP076 

PP077 

PP086R 

PP085 

PP084 

PP080 

PP081 

Sampling 
Location 

South 

North 

South 

Center 

Center 

Center 

Center 

North 

South 

Northeast 

Southwest 

Northeast 

Southwest 

West 

East 

Doorway 

North 

South 

Findings 

No significant findings 

Aromatic content totaling -15 ng/L 

No significant findings 

Aromatic content of -15 ng/L 

No significant findings 

PCBs at -3 nLVL 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

PCBs at -1 nL/L 

No significant findings 

No significant findings 

No significant findings 

No significant findings 



TABLE 1 (Cont.) 

13 

Sample 
Room Number 

Sampling 
Location Findings 

E415 

E416 

PP090 

PP089R 

Center 

Center 

Elevator PP125 
mechanical 
room 

Samples analyzed with P titter on FPD 

E133 

E134 

Building 5625 Sumps 

A104 PP122 West sump 

Unidentified sulfur-containing peak at 
RT = 20.52 min 

PCBs at -0.4 nL/L 

Unidentified sulfur-containing peaks at RTs 
of 18.49 and 20.52 min 

PCBs at -0.5 nUL 

E416 

E417 

E418 

PP166 

PP088 

PP087 

Center 

Center 

PCBs at 1.60 nUL 

No significant findings 

Unidentified sulfur-containing peak at 
RT = 20.52 min 

PCBs at -0.2 nUL 

A116 PP121 South wall sump 

A131 PP123 North sump 

Ethyl hexanol at 0.47 nL/L 

Nothing on FPD-P filter 

Nothi[]p on FPD-P filter 

TCE (-4 ng/L) and PCE (-2.3 ng/L) are 
only compounds over 1 ng/L 

Many compounds over 1 ng/L in this sample 
Largest peak is aniline (-120 ng/L); next 

highest is diisopropylamine (-85 ng/L) 
Many chlorinated organic compounds 
Perhaps >200 compounds in this sample; 

24 peaks appear in FPD (oxathiane and 
some disulfides identified) 

Many brominated and chlorinated 
compounds; possible chloroacetophenone 
at -0.1 ng/L; trichlorobenzene is largest 
peak at -2 ng/L 



TABLE 1 (Cont.) 
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Sample 
Room Number 

Sampling 
Location Findings 

Building E5616 

A107 PP 
PP 
PP 
PP 

114 \ 
116 I 
117 / 
118 / 

A109 PP120 

A l i o PP119 

Building E5617 

B101 PP106 

North sump 

Southeast 

Building E5618 

C101 

C101 

C102 

C103 

PP093 

PP173 

PP100 
PP101 

PP102 
PP103 

Center 

Middle 

Northeast 
Southwest 

Northeast 
Southwest 

C103 

0104 

C104 

PP170 

PP104 
PP105 

PP171 

Southwest 

Northeast 
Southwest 

Northeast 

Naphthalene was the largest peak in each of 
the four samples; only naphthalene 
was >1 ng/L (in SW comer) 

PCBs ranged from 0 in NW and NE comers to 
0.4 nL/L in SW and 0.3 nUL in SE 
corners 

Cyclohexanone at -0.5 ng/L (did not appear 
in other samples) 

Large unknown peak identified as octene 
around RT = 30 min 

No significant findings 

No significant findings other than 
PCBs at -0.5 nL/L 

Benzothiophene at -1.5 ng/L 
Naphthalene level at 0.76 nL7L 
PCBs at 1.2 nLVL 

PCBs at 18.8 nL/L 

Naphthalene at -4 ng/L, substituted 
naphthalene at -2 ng/L 

PCBs at 5.5 nLVL in both samples 

Naphthalene at -4 ng/L, substituted 
naphthalene at -1 ng/L 

PCBs at 3.8 nL/L 
Concentrations slightly lower in 

sample PP103 
Benzothiophene found in PP102 (both MS and 

FPD) 

PCBs at -47 nUL 

Naphthalene at -1 ng/L 
PCBs at 1.4 nL/L 
Slightly higher concentrations in 

sample PP105 than sample PP104 

PCBs at -50 nUL 
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TABLE 1 (Cont.) 

Sample 
Room Number 

Building E5621 

D101 PP108 

Sampling 
Location 

Northeast sump 

Findings 

Many higher aliphatic hydrocarbons but 
nothing significant 

PCBs at -0.2 nL/L 

D101 PP109 

D101 PP112 

D102 PP111 

D103 PP094 

D103 PP110 

D104 PP113 

Building E5626 

F104 PP083 

Building ES627 

G110 PP098 

G118 PP096 

G120 PP095 

G120 PP097 

10 ft south of sump 

West wall next to 
stained concrete 

Center 

Center 

Center 

Center 

West 

East 

Pinene at -2 ng/L 
Naphthalene at -1.4 ng/L 
Methyl naphthalene at -4 ng/L 
Benzothiophene at - 0.3 ng/L 
PCBs at -0.2 nL/L 

Pinene at -1.5 ng/L 
Naphthalene at -3.8 ng/L 
Methyl naphthalene at -2 ng/L 
Dimethyl naphthalene at -1.5 ng/L 
Phenanthrene at -1 ng/L. 
Many aliphatic and aromatic hydrocarbons 
PCBs at -0.6 nL/L 

PCBs at -0.06 nL/L 

Benzothiophene at -7.5 ng/L. 

Naphthalene at -10 ng/L 
Methyl naphthalene at -4 ng/L 
Dimethyl naphthalene at -2 ng/L 
Many aliphatic hydrocarbons 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 

No significant findings 
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16 

Room 
Sample 
Number 

Sampling 
Location Findings 

Building E5633 

1101 PP091 Center No significant findings 

TABLE 2 Analytical Results for Samples from Outside Building E5625 

Sampling Sample 
Date Number 

Sampling 
Location Findings 

8-10-94 PP072 

8-11-94 PP082 

8-12-94 PP092 

North 

North 

North 

No significant findings 

No significant findings 

No significant findings 
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5 Discussion 

The majority of the volatile organic compounds found (hydrocarbons and chlorinated 
solvents) during the PPC air monitoring by ANL are compounds commonly found in any building. 
No CWA were found at detectable levels, but the CWA-related compounds 1,4-dithiane and 
1,4-oxathiane were found in room E134 of Building E5625. 

In the analysis of a sample from room El 34 of Building E5625, an unknown peak with a 
retention time (RT) of 18.327 min was detected on the sulfur channel of the GC/FPD. This RT is 
similar to that of bis (2-chloroethyl) sulfide (mustard). The unknown compound was estimated to 
be present at a concentration (0.1 part per triUion volume [pptv]) below the level detectable by MS. 
To further investigate the unknown CWA found in room El 34, an air sample was collected for 
300 min at a rate of 500 mL of air per minute. The sample volume was 150 L. Figure 3 is the 
FPD chromatogram of this sample, showing peaks for 1,4-dithiane (RT = 16.421 min; 
concentration of -0.17 pptv or 10-12 L/L) ^nd 1,4-oxathiane (RT = 12.822,: concentration of 
-0.45 pptv or 10-12 L/L), and the unknown peak. Assuming that the response for bis 
(2-chloroethyl) sulfide is similar to that for 1,4-dithiane, the limit of detection for 
bis (2-chloroethyl) sulfide is estimated to be approximately 100 parts per quadrillion volume 
(10-15 L/L) for this volume of sample (150 L). 

Over 150 compounds have been identified in the various samples. Many other compounds 
are part of isomeric categories and are not listed individually. At least 20 different congeners of 
PCBs are collectively called PCBs. The PCB data was utilized to identify those locations within 
the PPC that will require more extensive sampling for PCB contamination. This activity will 
involve the analysis of wipe samples from specific rooms and buildings within the PPC to 
determine if PCB contamination exceeds regulatory limits. 
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FIGURE 3 Chromatogram for Air Sample PP022 from Room E l34 
of Building E5625 
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6 Conclusions 

Over 180 air samples from the buildings of the PPC were analyzed by ANL. The majority 
of the volatile organic compounds found (hydrocarbons and chlorinated solvents) are commonly 
present in any building. In general, no chemical contaminant was found that would contradict the 
assumption that the air in the PPC is not hazardous. The findings in the IITRI report 
(Appendix A) and the SciTech report (Appendix B) are in agreement with the ANL work. PCBs 
were identified at low levels (1-50 ng/L). (The OSHA-allowable PCB exposure level for workers 
is 500 ng/L [time-weighted average]). Additional sampling for PCBs will be done by taking wipe 
samples in areas suspected of having PCB contamination. The results also indicated the presence 
of organic compounds in the air that are unique to the operations performed in the PPC in the past 
(for example, 1,4 dithiane and 1,4 oxathiane). This information will be usefiil in determining if 
additional sampling of the PPC is required and, if so, where in the PPC such sampling should be 
done. 

It should be emphasized that the ambient-air sampling of the PPC only allows the 
evaluation of the presence of CWAs and other toxic compounds that are volatile under ambient 
conditions. The PPC will have to be surveyed by other techniques for the nonvolatile analytes of 
concern to ensure their absence from the facility prior to demolition. 
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on Analysis of Pilot Plant Complex Air Satnples 
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VOLATILE ORGANIC COMPOUNDS ON TENAX 

ANALYTICAL PROCEDURE 

Sample CoUectlon 

The volatile organics present in the gas-phase emissions at the APG Pilot Plant sampling 

locations were collected by Argonne personnel using Tenax-GR cartridges and sampling 

equipment supplied by IITRI. Clean glass cartridges (10 cm x 1.5 cm i.d.) were packed with 

approximately 2 grams of 60-80 mesh Tenax-GR which was held in place using clean glass wool 

plugs. The packed cartridges then were thermally-conditioned at 285 °C under constant flow of 

helium gas for four (4) hours. These conditioned cartridges were sealed in clean Teflon-lined 

screw-cap culture tubes inside sealed metal cans and stored cold until use. Machined Teflon 

plugs were used to isolate and immobilize the Tenax cartridges within the cultures tubes in order 

to reduce contamination and the risk of breakage during transport. 

Two Tenax-GR samples were collected at each sampling site - one 20-liter and one 10-

liter. The reason for sampling at two different air volumes was to provide a "range-finding" 

sample in each case. If the first sample saturated the detector of the mass spectrometer, the 

experimental conditions could be suitably adjusted to give a successful analysis using the second 

sample. 

The volatile organic compounds (VOCs) were collected by attaching the Tenax cartridge 

to the suction side of a pump, positioning the collector at the sampling location and drawing the 

required volume through it. A calibrated flowmeter was used to monitor the flowrate 

(500 cc/min), which was controlled with a valve. The cartridges that were used for sample col

lection and then analyzed by GC/MS are identified in Table 1. 

Sample Traasfer and GC/MS Analysis 

Characterization and quantification of the VOCs were accomplished by thermal desorption 

and purging of the Tenax-GR cartridges with helium into a liquid-nitrogen cooled nickel 

iriRI C06794 
Page 1 
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Table 1. Tenax Sample Identiflcation 

Sample 
Location 

113 

2D2 

3D2 

4D2 

Cartridge 
Number 

TG2-25 

TG2-01 

TG2-10 

TG2-04 

Collection 
Date 

6/22 

6/22 

6/22 

6/22 

Sample 
Volume, (L) 

20.0 

- 20.0 

20.0 

20.0 

GC/MS 
File Name 

ANL1I320 

ANL2D220 

ANL3D220 

ANL4D220 

capillary trap (using a Tekmar 5010 GT thermal desorber). After an 8 minute desorption at 

285°C, the cryotrap was rapidly heated to 250''C and the compounds flushed with helium onto 

a high-resolution capUlary gas chromatographic column, to separate the components. 

Identification and quantification were achieved by mass spectrometric measurement of the total 

ion current signal, followed by computer enhancement of die raw GC/MS data. 

Samples were analyzed on a 60 m x 0.32 mm i.d. DB1701 chemically-bonded fused-silica 

capUlary column, with a carrier gas flow rate of - 1.0 ml/min. The column was initially held 

at a temperature of 35°C for 5 minutes, then heated at 4°C/min to 220°C. The column was 

coupled directiy to the ion source of the mass spectrometer, a Finnigan MAT 44S quadrupole 

instrument, which was cyclically scanned from m/z 29 to m/z 300 every 1.5 sec during each 

run. The data were acquired and stored using a Zenith personal computer. 

Data Enhancement and Soectnim Identification 

Clean mass spectra were extracted ft-om the raw GC/MS data by application of a data-

enhancement algorithm.' This program produces clean spectra automatically by subtracting 

background contributions and resolving overiapping peaks. Identification of the resolved spectra 

was established using two computer-based mass spectral library search systems and by manual 

comparison of the unknown spectra with a compendium of standard spectra. 

R. G. Dromey, M. J. Stefik, T. C. Rindfleisch, and A. M. Duffield, Anal. Chem. 48, 
1368 (1976). 

irrRi C06794 
Page 2 
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Semi-Ouantitative Estimates of Comoound Concentrations 

The intensity of response is given by the areas of Uie individual peaks in the GC/MS 

profiles, and is related to the actual concentration of the compounds present. A standard was 

used to convert peak areas to estimates of die actual amounts of each chemical in the sample. 

For this study, toluene was used as the standard. A known quantity of toluene was loaded onto 

a Tenax-GR cartridge and used to generate a response under standard GC/MS operating 

conditions. The relationship between the amount of toluene analyzed and its peak area response 

was used to estimate the amount of each compound in the sample. Division of this amount by 

the volume of air sampled gave a semi-quantitative estimate of the concentration (ng/L) of the 

component. These values were converted into parts-per-billion by volume (ppbv) by taking into 

account the molecular'weight of each identified compound. Compounds vary in response within 

the analytical system (GC/MS) and dierefore the accuracy of these values is dependent upon the 

similarity of each compound's response with that of toluene. 

RESULTS AND DISCUSSION 

The total ion current profiles obtained by GC/MS analysis of the air samples listed in 

Table 1 are shown in Figures 1 - 4. (The x-axis represents the number of acquired scans 

(1.5 sec/scan) and the y-axis the component intensity, in arbftrary units.) These plots represent 

the volatile organic compounds present in the gas-phase at the sampUng locations. Using 

procedures described above, the GC/MS peaks were identified, and semi-quantitative estimates 

of their concentrations were determined. These results are summarized in Tables 2 - 5 . The 

data, which have been re-arranged according to compound class, are presented in Tables 6 -9 . 

A field or trip-blank also was analyzed in order to access possible contamination from 

die field or the storage conditions. The total ion current profile and analytical results for this 

blank are presented in Figure 5 and Tables 10 and 11, respectively. 

rrrRi co6794 
Page 3 
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Figure 1. Total Ion Current Profile From the GC/MS Analysis of the Air Sample Collected 
in the APG Pilot Plant at the 113 Location. 
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Figure 2. Total Ion Current Profile From the GC/MS Analysis of the Air Sample Collected 
in the APG Pilot Plant at the 2D2 Location. 

nTRl C06794 
Page 5 



30 

LLUALJL 
688 

19:18 25:48 

Figure 3. Total Ion Current Profile From the GC/MS Analysis of the Air Sample Collected 
in die APG Pilot Plant at the 3D2 Location. 
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Figure 4. Total Ion Current Profile From die GC/MS Analysis of die Air Sample Collected 
in die APG Pilot Plant at the 4D2 Location. 
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T.bto a Air Montonng R « u t o D « « m i n « J from « T«u« -aR S « n p l . Coll«rt«( In t h . APQ Pilot P l » i t « I N 1 1 a L « ^ 

Sp«ctnjm 
Numbar 

94 
100 
104 
104 
110 
112 
113 
118 
119 
121 
125 
130 
131 
134 
141 
143 
143 
146 
148 
154 
164 
170 
171 
172 
178 
181 
183 
185 
189 
196 
205 
226 
230 
240 
245 
284 
284 
294 
301 
316 
316 
335 
3S2 
366 
372 
409 
412 
433 
462 

Fomula 

04 H8 
C5H12 
C C O F 
C5H12 
CSH8 
C2CI3F3 
C 4 H 4 0 
CS2 
C6H14 
C 2 H 6 0 
C 3 H 8 0 
C8H14 
Chl2Ct2 
C 3 H 6 0 
C 2 H O N 
C 4 H 6 0 
C7H16 
C 4 ) W 0 
CSH12 
C 5 H 6 0 
C S H 6 0 
C 4 H 7 N 0 
C6H12 
C 4 H 8 0 
C 3 H S 0 
C4H8 0 2 
C2H3CI3 
C 4 H 8 0 
CHC13 
C7H16 
C6H6 
C7H14 
C9H20 
C2HCI3 
C 5 H 1 0 O 
CSH10O 
CSH8 0 2 
C 7 H 1 0 O 
C6H12 0 
C8H18 
C7 H12 0 
C7H8 
C6H12 0 
C2C14 
C8H16 
C9H20 
C6H14 0 
C6H12 0 
C9H20 

MW 

56 
72 

136 
72 
68 

186 
68 
76 
88 
46 
58 
86 
84 
60 
41 
70 

100 
72 
84 
82 
82 
85 
84 
72 
60 
88 

132 
72 

118 
100 
78 
96 

128 
130 
86 
86 

100 
110 
1 X 
114 
112 
92 

100 
164 
112 
128 
102 
100 
128 

Sainpl« Cods : TQ2-2S 

Compound 

1-8uun* 
2.M«lhylbutHW 
Fluorothchloromelhane + 
P«nt>n« 
2-M«lhylbutadisna 
1,1,2-TriHuoro-l i2-»ictlloio«(h»n« 
Furan 
CariMn disulfide 

2-MetfiylP*'<»'i* 
Eltianol 
Acetone 
n-H«xan« 
Dichioromethane 
leopropanoJ 
Acatonltrila or leocyanomethane 

2'But0nal + 
2-Melhythaxane 
244e<hylpropan*l 

2-l«let>iylfuran 
3-MettiyHuTW> 
2-bocyanalopropane (tent) 
Cydohexene 
n-Butanal 
n-Propanoi 
Ethyl acetate 
1.1.1-Trichloroelhane 
2-Bulanone (MEK) 
Chlofofonn 
n-Heptane 
Benzene 
Methylcydohexane 
Oimethylheptane isomer 
Tricfiloroettiytene 
3-Malhyl-2.t3Ulanone 
2-Pentanone (MPK| + 
2-Butenoic acid methyl ester (tent) 
2-Prooylfuran 
3,3-Dimettiyl'2-t3Utanone 
n-Octane + 
2.2,3-Trimethylcyciobutanone 
Toluene 
4.Melhyl-2-pent8none 
Tetrachioroelhylene 
Ethykrydohexane (tent) 
Oimethylheptane isomer 
2-Hexanol (tent) 
n-Hexanal 
n-Nonane 

Concentration 
(n<5/L) 

0.3 
6.5 

9.1 

0.5 
0.3 
0.5 
0.1 
0.3 
4.3 
14 
0.7 
0.3 

< 0 . 1 
0.2 
0.2 

0.1 
0.1 
0.4 

< 0 . 1 
< 0 . 1 

0.2 
0.5 
0.3 
0.1 
0.2 
0.3 

< 0 . 1 
0.4 
0.4 
0.1 

< 0 . 1 
0.2 
0.1 
0.2 

< 0 . 1 
< 0 . 1 

0.2 

1.1 
< 0 . 1 

0.2 
< 0 . 1 

0.1 
< 0 . 1 

0.4 
0 3 

(PPbv)_ 

0.1 
2.0 
1.5 

0.2 
< 0.1 

0.1 
< 0.1 

0.1 
2.1 
5.5 
0.2 
0.1 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 

0.1 
0.2 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 
<D.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0.1 
< 0 . 1 
< 0.1 

0.3 
< 0 . 1 
< 0 . 1 
< 0.1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

Amount 

6.9 
130 
182 

10 

5.5 
9.1 
1.5 
5.0 
86 

284 
13 

6.4 
»aoe 

4.5 
3.6 

1.2 
2.4 
8.7 

0.6 
1.1 
4.1 
10 

6.1 
2 6 
4.5 
6.8 
0.8 
7.0 
7.4 
1.2 
0.6 
3.5 
1.4 
3.5 

0.5 
0.9 
3.2 

21 
0.7 
4.2 
0.5 
1.2 
1.0 
7.8 
5.3 

Concentrations are semi-quantitative estimates detemiined by comparison to the response for a known amount of Toluene, 
tent - Tentative kientification 
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Tab led Air MonHoringReauNsOetsnninadtiom the Tenax-ORSamplaCollaclad In the APOPIIol Plant at the 113 Location 

Specfrum 
Number 

475 
486 
511 
516 
524 
529 
543 
SS2 
55S 
559 
560 
564 
564 
585 
565 
580 
582 
501 
60S 
607 
618 
620 
623 
629 
634 
644 
651 
858 
660 
668 
678 
681 
685 
690 
700 
702 
706 
706 
715 
716 
716 
720 
726 
734 
737 
737 

746 
764 
777 

Formula 

C8H10 
C8H10 
C10H22 
C9H18 
C10H22 
C8H10 
CSH8 
C10H22 
C7H14 
a 0 H 1 6 
C4hH80S 
C7H14 0 
C8H12 
C10H22 
C5H4 0 2 
C7H14 0 
C7H14 0 
C10H20 
010 H22 
C9H12 
C6H10 0 
C9H12 
C12H26 
C9H12 
C8H16 0 
C13H28 
C9H12 
C11 H24 
010 1-120 
C9H12 
C10H16 
C11 H24 
C 7 H 9 N O 
C12H26 
010 H14 
CIO HIS 
C13H28 
C 3 H 1 3 N 
C9H12 
C 7 H 6 0 
CShieO 
CaH16 0 
C9H18 
C9H10 
O i l H24 
CIO H14 
C10H14 
C10H14 
C 7 H 5 N 

MW 

106 
106 
142 
126 
142 
106 
104 
142 

98 
136 
104 
114 
120 
142 

96 
114 
114 
140 
142 
120 
98 

120 
170 
120 
128 
184 
120 
156 
140 
120 
136 
156 
123 
170 
134 
138 
184 
123 
120 
106 
118 
128 
126 
118 
156 
134 
134 
134 
103 

Sample Code: Ta2-2S 

Compound 

Ethylbenzene 
m/p-Xylene 
Melhylnonane iaomaf 
1 hPlopylcycJonexane 
Dimethyloctarw isomer 
o-Xylene 
Siyrene 
Melhylnonane isomer 
Btlylcydopentane (V. tent) 
Camphene 
1,4-Thioxane 
3-Heplanone + 
leopropylbenzene 
Melhylnonane isomer + 
Fu^iial 
2-Heptanone 
n44eplanal 
C4-alkyl eydohexana 
n.Decane 
rvPropylbenzene 
Cydohexanone 
Ethyltoluene isomer 
Ojmethyldecane isomer 
Trimethylbenzene isomer 
6-Methy|.3-heptanone 
Trimelhyldecane isomer 
Ethyltoluene isomer 
DImelhynonane isomer 
rt-Butylcydohexane 
Trimelhylberuene isomer 
l-Limonene 
Dimethylnonane isomer 
2-Methoxybenzenamine 
Oimethyldecane isomer 
l-Methyl-(1-methylethyi)beiuene isomer* 
Decahydronaphtilalene 
Dmethylundecane iaomer + 
1-Bulyl-1H-pym>le 
Trimethylbenzene isomer 
Benzaldehyde * 
Benzofuran (tent) 
n-Octanal 
Methyl-ethylcyclohexane isomer 
Propenylbenzene 
n-Undecarw i-
Methylpropylbenzerw 
Oimethyl-elhylbenzene iaomer 
sec-Butylbenzene 
Benzonitrile 

Concentration 
(nqrtj 

0.2 
1.8 
0.1 

< 0 . 1 
< 0 . 1 

1.1 
0.3 
0.1 
0.1 

< 0 . 1 
0.1 
0.1 

0.1 

0.1 
0.3 

<0 .1 
1.0 
0.1 
0.1 
0.3 
0.1 
0.4 
0.7 
0.2 
0.2 
0.1 
0.1 
0.9 
0.1 
0.1 
0.1 
0.2 
0.2 

<0 .1 
<0 .1 

0.3 
0.3 

0.2 
<0 .1 
< 0 . 1 

0.3 

O.I 
< 0 . 1 

0.1 

< 0 . 1 
0.4 

< 0 . 1 
< 0 . 1 
•cO.1 

0.2 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0 . 1 
0.1 

< 0 . 1 
0.2 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.2 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

Amount 
(ng) 

4.1 
38 

2.7 
0.5 
0.4 
22 

6,2 
2.6 
1.4 
0.7 
2.9 
Z 2 

2.6 

1.2 
5.7 
0.8 
19 
1.5 
2.4 
5.7 
1.2 
7.6 
14 

3.0 
3.9 
1.4 
2.3 
18 

3.0 
2.9 
1.3 
3.6 
3.5 
0.7 
0.8 

5.6 
6.6 

3.2 
0.6 
0.7 
6.9 

1.9 
0.5 
2.3 

CoTKcntrationa are semi-quantitative estimates determined by comparison to the response lor a known amount of Toluene. 
tent > Tentative klentification 
V. tent > Very Tentative Identification 
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Table3. Air Monitoring Beeulta Determined from theTenax-QR Sample Collected In the APQ Pilot Plant al the 2D2 Location 

Spectmm 
Number 

61 
61 
64 
68 
73 
73 
74 
79 
80 
82 
83 
86 
67 
89 
88 
94 
98 
99 
109 
111 
122 
131 
140 
140 
152 
152 
153 
160 
160 
160 
165 
174 
176 
213 
269 
269 
296 
296 
322 
426 
442 
456 
469 
462 

Formula 

cceF2 
C H 3 a 
S 0 2 
CSH12 
CSH12 
C C O F 
C H 4 0 
CSH8 
C 2 a 3 F 3 
G 4 H 4 0 
C2H2CI2 
CS2 
CSH14 
C 2 H S 0 
C8H14 0 2 
C 3 H 8 0 
C6H14 
CH2CI2 
C 2 H 3 N 
C 4 H 6 0 
C S H 6 0 
C S H 6 0 
C 4 H 8 0 
C6H12 
C 4 H 8 0 
C2H3CI3 
C C K 
C7H14 
C H C O 
C5H10 
C7H16 
C7H16 
C6H6 
C2HC13 
CSH10O 
C 8 H 6 S 0 4 
C8>I18 
C8H16 
C7H8 
C6H12 0 
C2H4 0 2 
C9H20 
C8H10 
C8H10 

MW 

120 
50 
64 
72 
72 

136 
32 
68 

186 
68 
96 
76 
86 
46 

142 
58 
86 
84 
41 
70 
82 
82 
72 
84 
72 

132 
152 

98 
118 

70 
I X 

too 
78 

130 
86 

174 
114 
112 
32 

100 
60 

128 
106 
106 

Sample Code : TQ2-01 

OichlorodHluaromethane + 
Chloromelhsne 
SuHurdkudde 
2-Melhylbutane 
Pentane + 
Fluorotichloromelhane 
Mettianol 
2-Methylbutadiane 
1,1,2-Trinuoro.l Z2-trichloraelh*n« 
Furan 
t.l-Oichloroethylene 
Carbon cfisulfide 
2 Methylpentane 
Elhanal4' 
2.5-0lmethyM,44iexanedior>e (lent) 

Acetone 
n-Hexarw 
Dichloromethane 
Acetonlthle or laocyanomethane 
2-Butenal 
2-Methylfuran 
3-Methylluran 
n-Butanal + 
Cydohexarw 
2-Butanone (MEK) + 
1,1,1-Trichloroethane 
Ca/l3on tetrachloride 
Methylcydohexarte isomer + 
Chloroform + 
Olmelhylcyclopropane (tent) 
n-Heptane 
Methylhexane isomer 
Beruerw 
Thchloroethylerw 
3-Methyll3utanal + 
4-Hydroxy berusnesulfonic edd (tent) 
n-Octane + 
1-Octene 
Toluene 
n-Hexanal 
Acetic add 
n-Norune 
Ethylbenzene 
m/p-Xylene 

Conce 
(na/L) 

0.2 

0.1 
2 2 
0.9 

0.2 
0.3 
0.2 
0.4 

< 0 . 1 
< 0 . 1 

0.1 
0.5 

0.5 
0.3 
0.1 

< 0 . 1 
0.1 
0.3 
0.2 
0.1 

0.1 

< 0 . 1 
0.1 

0.1 
< 0 . 1 

0.3 
< 0.1 

0.1 

0.1 

0.1 
0.2 
0.5 
0.2 
0.1 
0.2 

ntration 
(ppbv) 

< 0 . t 

0.1 
0.7 
0.3 

0.1 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.2 

0.2 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 

< 0 . 1 

< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0 . 1 
0.1 
0.2 

< 0 . 1 
< 0 . 1 
< 0 . 1 

Amount 

(221 
4.5 

3.0 
45 
17 

3.5 
6.2 
3.5 
7.1 
0.3 
0.9 
2.0 
9.7 

10 
6.4 
1.8 

trace 
1.9 
5.7 
4.9 
1.3 

1.7 

0.6 
1 2 

1.9 
0.7 
6.1 
0.8 
1.7 

1.9 

2.0 
4.9 
9.5 
3.4 
1.3 
4.7 

Concentrations are semi-quantitative estimates detemiir>ed by comparison to the response for a krxMvn amount of Toluene, 
tent • Tentative klentification 
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TatolaS. Air Monitoring ReauKs Detamiined frain Ihs Tenax-OR Swnple Collected In the APG Pilot Plant at the 202 Location 

Sample Code: T02.01 
SpeOum 
Number 

510 
SZ7 
527 
S41 
SS8 
5S4 
569 
582 
805 
635 
•45 
680 
702 
724 
741 
766 
786 
786 
874 
894 
1013 

Formula 

CSH3N0 
C8H10 
C10H16 
C8H8 
C10H16 
07 HMO 
CSH4 02 
C7H14 0 
C10H22 
C11 H24 
C8H16 0 
C10H16 
aaHi4 
C7H60 
C11 H24 
08 He 02 
C8H18 0 ' 
C7H5N 
C8H80 
CSH60 
CSH6 02 

MW 

93 
106 
136 
104 
136 
114 
96 

114 
142 
156 
128 
136 
134 
108 
156 
110 
130 
103 
120 
94 
98 

Compound 

2-Fur«ncarbonltile 
o-Xylena + 
alpha-Plnene 
Styrene 
Camphene 
S-Hepcanone 
2..FufancartxxcBldahyde 
n^leplMld 
rvOecane 
Trimettiyloctane isomer 
2-Ethyliaoanal 
pUiTwnena 
1.1-Dlme1hyletliylbenzena 
Benziadehyde 
rvUrtdecano 
S-Mettiyt̂ -furancartMxatdahyde 

laocyanobenzerw 
Aoetophenorte 
Ptwnol 
2-Furanmethar>ol 

Concentration 
(noAJ 

<0.1 
0.1 

0.1 
<0.1 
<0.1 

02 
0.1 
02 

<0.1 
0.1 

<0.1 
<0.1 

0.1 
<0.1 
<0.1 

0.1 

<0.1 
<0.1 

02 

(ppbv) 

<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

< 0.1 

<0.1 
<0.1 
<0.1 

Amount 
(nfl) 

trace 
1.9 

1.3 
trace 

0.9 
3.9 
1.8 
3.1 
0.7 
12 

trace 
trace 

1J 
taee 
kace 

1.0 

Vace 
kaoe 

3.7 
Concanlrationa are 8emi.quentitative estjmatee determined by comparison to the 
tent - Tentative Idantitication 

reeponee for a known amount of Toluene. 
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Teble 4. Air Monitoring Results Oetemiined from the Tenax-GR Sample Collected In Ihe APQ Pilot Plant at the 3D2 Location 

Sample Code :TG2-10 
Spectrum 
Number 

107 
107 
108 
113 
l is 
118 
124 
126 
127 
132 
134 
134 
139 
144 
145 
157 
160 
160 
168 
177 
185 
196 
197 
197 
201 
201 
207 
208 
217 
231 
236 
240 
249 
269 
276 
291 
306 
319 
320 
328 
329 
332 
339 
345 
369 
374 

Formula 

C H 3 C I 
04 H8 
S 0 2 
C5H12 
CC13F 
C5H12 
C 5 H 8 
C 2 a 3 F 3 
C 4 H 4 0 
C S 2 
C 3 H 4 0 
05 H6 
C 3 H 8 0 
C8H14 
Ch12C12 
C 4 H 6 0 
C 4 H 8 0 
C8H12 
C 5 H 6 0 
C 5 H 6 0 
C 4 H 6 0 
C2H3CI3 
C 4 H 8 0 
CCI4 
C H C O 
C2H4 0 2 
C3 H10 0 SI 
C7H16 
C6H6 
C7H14 
C7H14 
C 5 H 1 0 O 
C2HC13 
C 4 H 6 0 
C8H18 
C 5 H 1 0 O 
C6H12 0 
C8H1S 
C8H1S 
C 2 H 6 S 2 
C3H16 
C8H16 
C7H8 
C8H16 
02 0 4 
C8H14 

MW 

50 
56 
64 
72 

136 
72 
68 

186 
68 
76 
56 
66 
58 
86 
84 
70 
72 
84 
82 
82 
72 

132 
72 

152 
118 
60 
90 

too 
78 
98 
96 
86 

130 
70 

114 
86 

100 
112 
114 
94 

112 
112 
92 

112 
164 
110 

Compound 

Chioromelhene + 
2-Me1hylbulane 
Sulfur dioxide 
2-Methylbutana 
Fkwrofrlchlorometherw + 

1,12-TrMuoro-122-1hchloroethane 
Furan 
Carbon disulfide 
2-Prt3penal + 
1,3.Cyclapentadiane or 3-Penlarv1-yne 
Acetone 
r>.Hexane 
Olchloromelhane 
2-Butenel 
2-Methylpropenal + 
Methylcyclopsntane 
2-Mettiyl(uran 
3-Methylluran 
n-Butanal 
1.1.1 -Trichloroelhane 
2-Butanone (MEK) * 
Cartxm tetrachloride 
Chloroform + 
Acetic edd 

ri-Heptax>e 
Benzene 
Heptane isomsr 
Methylcydohexarw 
MethylbutanaJ isomer 
Trichloroethytene 
2.5-Ohydroturan 
Omethylhexane 
Methyltautanal isomer (tent) 

3.3-Dime1ftyl-2-butanono (tent) 
1.2.3-Trimet»Tylcydopentar*e (tent) 
n-Octane 
Dimethy disulfide 
22-Dimethy<J-hexene 
Octene isomer 
Toluene 
Octene isomer 
Totrachlofoetfiyleno 
3-M«thvH .SJiepladiene 

Concentration 
(ng/L) 

0.4 

0.3 
1.1 
0.4 

0.1 
0.1 
0.4 
0.1 
0.6 

0.6 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0 2 
0.0 
0.1 

< 0 . 1 
0.1 

0.1 

0 2 
0.4 
0.6 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 
0.3 

< 0 . 1 
OS 
0.3 
0.1 
0.1 
0.1 
2.3 
0.1 
0.1 

< 0 . 1 

(ppbv) 

0 2 

0.1 
0.3 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

0 2 

0 2 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0.1 
0.1 
0 2 

< 0 . 1 
< 0 . 1 
< 0.1 
< 0 . 1 
< 0.1 
< 0.1 

0.1 
< 0.1 

0.1 
< 0 . 1 
< 0.1 
< 0 . 1 
< 0.1 

0.6 
< 0.1 
< 0.1 
< 0.1 

Amount 
(ng) 

7 2 

5.1 
22 

8.1 

1.7 
1.0 
7.0 
1.4 
12 

12 
2.7 
0.4 
0.8 
0.4 

4.3 
0.8 
1.5 
0.7 
2 3 

2.6 

3.4 
8.6 
13 

trace 
trace 

0.9 
2.6 
1.5 

trace 
5.8 
0.8 
9.5 
5.1 
1.7 
2.1 
1.4 
46 

2.7 
1.4 
0.6 

tent • Tentative Identification 
estimates determined by comperison to Ihe response lor a known amount of Toluene. 
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Table 4. Air Monitaring Resulta Oetemiined from the Tenax-QR Sample Collected in the APQ Pikst Plant at the 302 Location 

Spectrum 
Number 

406 
420 
433 
481 
474 
486 

soe 
509 
528 
541 
559 
561 
579 
602 
605 
617 
6Z7 
631 
640 
646 
848 
662 
667 
670 
676 
677 
887 
697 
714 
714 
715 
717 
734 
744 
744 
754 

775 
776 
845 
865 
881 

Formula 

C7H14 0 
C9H20 
C 8 H 1 2 0 
CSH20 
C8H10 
CSH10 
a O H 2 2 
010 H16 
C8H10 
C 8 H 8 
07 H M O 
CSht4 0 2 
07 H M O 
C10H22 
C9H12 
C9H12 
C9H12 
C11 H24 
C8H16 0 
( » H M O 
C9H12 
C9H10 
C9H12 
C6H6 0 2 
C10H16 
C 8 H 1 7 a 
C12H26 
C10H14 
C9H12 
C 7 H 6 0 
C 8 H 6 0 
C8H16 0 
C11 H24 
C10H14 
C 9 H 1 9 a 
C8H6 0 2 
C 7 H 5 N 
C8H18 0 
C9H16 0 
C 8 H S 0 
C 6 H 6 0 

MW 

114 
128 
100 
128 
106 
106 
142 
136 
106 
104 
114 
96 

114 
142 
120 
120 
120 
156 
126 
138 
120 
118 
120 
110 
136 
148 
170 
134 
120 
106 
118 
128 
156 
134 
162 
110 
103 
130 
142 
120 
94 

Sample Code: TQ2-10 

Compound 

2,4-Dimetfiyl-3-pentanone 
4-Ethyl.2-methylhexane 
n-HaxMiel 
rvNonene 

m/iiyXylarw 
Metttylnonane ieomer+ 
alpna-Pnene 
o-Xylerw 
Siyrene 
3.Heptanone 
Furfural 
n-Haptanal 
r>-Decane 
ivPropylbanzene 
Ethyltoluene iaomer 
Ethylloluene iaomer 
Trimettiyloctane isomer 
2-Ethylhexanal 
2-Peritylfuran 
Eihyltoluone isomer 
2-Phenylpropene 
Trimethyltieruerw isomer 
1 -(2-Furanyi)ethanone 
l-Umorwne 
1 -Chk>n>-2-ethylhexane 
OirrwthyldecarM isomer 
1 •Methyl-(melttyiethyl) benzene isomer 
Triinethylbenzene isomer + 
Benzaldehyde 
Benzofuran 
rvOctanal 
rvUrxiecane 
1-Methy|.(me1hylethyOt3eruene isomer + 
1-Chkxononane * 
5-Methyl-2-furar^carboxakiehyde 
Benzonitrile 
2-Elhylhexanol 
rvNonanal 
Acetophertone 
Phenol 

Concc 
(ngrt.) 

< 0 . 1 
< 0 . 1 

0.4 
0.3 

0.1 
0.3 

< 0 . 1 

0 2 
0.1 
0 2 
1.4 
0.3 
0.3 

< 0 . 1 
0.1 

< 0 . 1 
0.1 
0.4 
0.1 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
0.1 
0.3 

< 0 . 1 
0 2 
0.1 

< 0 . 1 

< 0 . 1 
0.1 
0.3 

<0 .1 
<0 .1 
<0 .1 

ntration 
(ppbv) 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 
0.1 

< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.3 
0.1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 

< 0 . 1 
< 0 . t 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

Amount 
(ng) 

0.9 
0.6 
7.5 
5.7 

2.0 
6.6 
0.6 

4.2 
Z 3 
3.9 
26 
5.3 
7.0 
0.6 
1 2 
0.6 
2.2 
8.1 
1.0 
0.6 
1.7 
2.1 

trace 
2 0 
2.1 
0.9 
2 1 
6.8 

0.6 
4.8 
2.9 
0.4 

0.7 
1.5 
5.9 
0.7 

trace 
trace 

Concentratione sre semi-quantitative estimates determined by comparison to the resporwe for a known amount of Toluene. 
tent • Tentative Identification 
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Tabie 5. Air Monitoring Reeults Detemnined from the Tenax-OR Sample Collected in the APQ PUot Plant at the 4D2 Location 

Sample Code : TG2-04 
Spectrum 
Number Compourv 

Concentration 

(ng/g 

1.1 

3.4 

0.4 

0.1 
0 2 
0.1 
0.4 

0 2 
0.3 
0.1 
0 2 
0.1 
2.9 
0.5 

0.1 
0.3 

< 0 . 1 
0.1 

0.6 
0.1 

< 0 . t 
0.1 

< 0 . 1 
0.3 

0.2 

<0 .1 
0.3 

0.4 
0.1 
0 2 

<0 .1 
0.1 

(ppbv) 

0.4 

1.0 

0.1 

< 0 . 1 
0.1 

< 0 . 1 
0.1 

0.1 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
1.1 
0.1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 

0 2 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
0.1 

< 0 . 1 

< 0 . 1 
0.1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

(ng) 

21 

67 
»ace 

6 2 

1.3 
3.8 
ZS 
8.5 

3.9 
5.6 
1.0 
4.9 
1.8 
59 

9.4 

2 2 
5.0 

trace 
0.3 
1.0 

11 
1.1 
1.0 
2.5 

0.9 
6.1 

4.1 

0.7 
6.8 

8.1 
1.1 
4.0 
0.8 
2.1 

90 
90 
96 
96 
99 
99 
102 
105 
106 
106 
108 
112 
113 
114 
117 
116 
119 
124 
124 
130 
136 
136 
139 
141 
M l 
141 
147 
156 
160 
165 
165 
173 
175 
175 
177 
177 
181 
187 
187 
197 
228 
231 
238 
276 
276 

C4H8 
S 0 2 
C5H12 
C H 3 B r 
C C O F 
CSH12 
CSH10 
C5H8 
C2Ct3F3 
C 4 H 4 0 
C2H2CI2 
CS2 
C8H14 
C5H6 
C 2 H 6 0 
C 6 H M 
C 3 H 8 0 
C6H14 
CH2CI2 
C 2 H 3 N 
C 4 H 6 0 
C7H16 
C 4 H 8 0 
C6H12 
C 3 H 3 N 
C4H10S iO2 
C 5 H 6 0 
C 5 H 6 0 
C;7H16 
C 4 H 8 0 
C6H8 
C5H1C 
C2H3CI3 
C4hl6 0 2 
CCM 
C 4 H 8 0 

C H C O 
C7H15 
C 3 H 1 0 S i O 
C6H6 
C H 3 0 2 a S 
C2HC13 
C 6 H 8 0 
C5H10 0 
C 6 H 6 S 0 4 

56 
64 
72 
94 

136 
72 
70 
68 

186 
68 
96 
76 
86 
66 
46 
86 
56 
86 
84 
41 
70 

100 
72 
84 
53 

118 
82 
82 

100 
72 
80 
70 

132 
86 

152 
72 

118 
100 
90 
78 

114 
130 
96 
86 

174 

1-Butane + 
Sulfur dk>xide 
2-Mettiytbutane + 
Bromomethane 
Fluorotrichkiromethane H 

Concentrations are temi-quantitative 
tent • Tentative kientifrcation 

2-Msthy|.1-t>utene 
2-Methylbutadiana 
1,12-Trifluoro-12.2-trichk>roethane 
Furan + 
1,1-Dichkxoethylene 
Carbon disulfide 
2.Melhylpentane 
Cydopentadiene or 3-Penten.l -yne 
Ettund 
3-Melhylpentane 
Acetone 
rvHexane .f 
Oichloromethar>e 
Acetonitrile or Isocysnomethane 
2.Butensl + 
2-Methylhexane 
2-Methylproparwl 
Methykryclopentane + 
Propenenitrile + 
Trimethylsilanol formate 
2-Methylfuran 
3-Methylfuren 
2-Methylhexane 
n-Butanal + 
1 -MethyH .3-cydopentadiene 
Dimethy k:ydopropane 
1,1,1-Trichteroethar^ + 
2.3-Butanedione (tent) 
CartMn tetrachksride + 
2-Butanone (MEK) 
Chtofoform 
rvHeptane + 
Trimethylsiland 
Beruene 
Methane suKonyl chloride (tent) 
Trichkxoethylene 
Dimethylfuran 
S-Methylbutarul + 
4-Hydroxv benzef^esulfonic acki (tent) 

estimates detennined by comparison to the response lor a known amount of Tduene. 
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Table 5. Air Monitoring Raeults Determined hom the Tenax-QR Sample Cdlected in the APG Pilot Plant at the 402 Location 

Specfrum 

306 
307 
314 
326 
332 
343 
357 
424 
453 
466 
466 
478 
478 
521 
535 
546 
557 
562 
575 
597 
597 
612 
627 
637 
672 

693 
776 
776 
786 
884 
962 

Formula 

C7H12 0 
OS H IS 
C 2 H 6 S 2 
C 7 H 8 
C S H I S 
C 8 H 1 2 0 
C2CI4 
C8H12 0 
CSH20 
C8H10 
C H 2 0 2 
CSH10 
C2H4 0 2 
C8H10 
0 8 H8 
C12 H26 0 ' 
C10H22 
C5H4 0 2 
C7H14 0 
C10hl22 
C9H12 
C9H12 
C13H28 
C8H16 0 
C10H16 
C 1 0 H M 
C 7 H 5 N 
C S H i e O 
C4H4 0 2 
C 6 H 6 0 
C 7 H 8 0 2 

MW 

112 
114 
94 
92 

112 
100 
164 
100 
128 
106 
46 

106 
60 

106 
104 
186 
142 
96 

114 
142 
120 
120 
184 
128 
136 
134 
103 
130 
84 
94 

124 

Sample Code : TG2-04 

Compound 

2,Z3-Trimeihylcydobutarwna (lent) 
cvOetwie 
Dknelhyl dlauHlda 
Toluane 
Trimeltiyieyclopentane Iaomer 
< Metflyl-2-pentartone 
Teliacllluiuelnylene 
rvHaxanal 
rvNonane 
Ethybenzerte + 
Formteadd 
m/p-Xylene + 
A c M c a d d 
».Xylane 
Styrene 
2-Butyl-1-oetanal (v. tent) 
Melhylnonane HOfner 
Furfural 
rvHoptanal 
rvOecarw -f 
rvPropylbenzene 
Ethyttoiuer>e isomer 
Trimethyldecarw isomer 
2-Ethylhexanal 
t-Limonene 
1-M«thyt-(1-methylethyl)benzene isomer 
Benzonitrile + 
2-Ethyihexanol (tent) 
2(3H)-Furar>or>e 
Phenol 
1-(2-FuranyF)-1-propar>or>e ftent) 

Coricentrabon 
( n g « 

0.3 
0.1 

< 0 . 1 
0.5 

< 0 . 1 
0.1 
0.1 
0 2 
0 2 
0.3 

1.4 

aa 
0.1 
0.1 
0.1 
0 2 
0.1 
0.3 

0.1 
0.1 
0.1 
0.1 

< 0 . 1 
< 0 . 1 

0 2 
0.1 
0.1 

(ppbv) 

0.1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 

0.3 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
•eO.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

Amount 
(ng) 

6.3 
1.7 
1.0 
9.3 
0.9 
ZS 
1.0 
3.7 
4.4 
5.3 

26 

5.0 
1.8 
1.1 
1.3 
3.5 
2.3 
5 2 

1.6 
1 2 
1.3 
1.1 
0.5 
0.7 

3 2 
1.7 

1.1 1 
Conoentratiorw are sami-quaniitative estimates determirted by comparison to the resporwe for a known amount of Toluene. 
tent > Tentative klentification 
v. tent « Very Tentative klentification * 
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Tabkie. Air Monitoring Raeults Sorted By Ma(or Compound Oaaeea Found In the Air Sample Collected «»<e113 L«:atlon 

Spectrum 
Number 

94 
100 
104 
110 

119 
130 
143 
198 
230 
316 
409 
462 
511 
524 
552 
565 
605 
623 
844 
658 
681 
690 
706 
737 

148 
171 
226 
372 
516 
555 
591 
660 
726 

143 
146 
172 
433 
565 
582 
716 
720 

121 
134 
178 
412 

118 
560 

181 
284 

Formula 

C 4 H 8 
C5H12 
( » H 1 2 
CSHB 
C8H14 
C8H14 
C7H16 
C7H16 
C9H20 
C8H18 
C9H20 
C9H20 
C10K22 
C10H22 
C10H22 
010 H22 
C10H22 
C12H26 
C13H2B 
C11 H24 
C11 H24 
C12H26 
C13H28 
O i l H24 

C6H12 
C6H12 
C7H14 
CSH16 
C9H18 
C7H14 
C10H20 
C10H20 
09 HIS 

C 4 H 6 0 
C 4 H 8 0 
C 4 H 8 0 
C6H12 0 
C5H4 0 2 
C7H14 0 
C 7 H 6 0 
C8H16 0 

C 2 H 6 C 
C 3 H 8 0 
C 3 H 8 0 
C6H14 0 

CS2 
C 4 H 8 0 S 

C4H8 0 2 
C5H8 0 2 

MW 

56 
72 
72 
68 
86 
86 

100 
100 
128 
114 
128 
128 
142 
142 
142 
142 
142 
170 
184 
156 
156 
170 
184 
156 

84 
84 
98 

112 
126 
96 

140 
140 
126 

70 
72 
72 

100 
96 

114 
106 
128 

46 
60 
60 

102 

76 
104 

88 

iro 

Sample Code : Ta2-2S 

Compound 

ALKANES a ALKENES 
1-Butene 
2-Methylbutane 
Pentana 
2.Methylbutadiene 

n-Hexane 
2-Methyt>exane 
n-Heptane 
Dime«<yt<eptane leomer 

rvOctane + 
Oimethylheptane iaomer 
rvNonane 
Metfrylnonane Isomer 
Dimettiykjctane iaomer 
Methykianane ieomer 
Me*<ylnonane ieomer + 
rwOcane 
Oimelhyktocana ieomer 
Trimelhyklecane Iaomer 
Oimethyrxmana Iaomer 
Omethykxsnene isomer 
Dimethy klecane isomer 
Dimelhylundecane isomer + 
rvUndecane + 

CYCLOALKANES 
Methylcydopentane 
Cydohexane 
Methyk:ydohexane 
Ethylcyckihexarw (tern) 
n-Propylcyctohexane 
Ethykr/dopentar>e (v. tent) 
C4-elkyl cydohexarie 
n-Butylcydohexane 
MethyMhylcydohexane isomer 

ALDEHYDES 
2-Butenal + 
2-Metflylpropanal 
rvButanal 
n-Hexanal 
Furfural 
n-Heptanal 
Benzaldehyde + 
n-Octanal 

ALCOHOLS 
Ethand 
Isopropanol 
n-Propand 
2-Hexand (tent) 

SULFUR-(X>NTAINING 
Cartson disulfide 
1.4-Thioxane 

ACID ESTERS 
Ethyl acetate 
2.8utenoic acid methyl ester (tent) 

Concer 

(ngAj 

0.3 
6.5 

0.5 
O J 
0.7 

0.4 
< 0 . 1 

0 2 
0.1 
0.3 
0.1 

< 0 . 1 
0.1 
0.1 
1.0 
0.1 
0 2 
0.1 
0.1 
0 2 

< 0 . 1 
0.3 

0.1 
0.2 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

0.1 
< 0 . 1 

0 2 
0.1 
0.5 
0.4 

0.3 
0.3 
0 2 

4.3 
< 0 . 1 

0.3 
< 0 . 1 

0.1 
0.1 

0.1 

itration 
(ppbv) 

0.1 
& 0 

0 2 
0.1 
0 2 

0.1 

< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0 2 
< 0 . 1 
< 0 . 1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0 . 1 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
<:0.1 

0 2 
0.1 

0.1 
0.1 

< 0 . 1 

2-1 
< 0 . 1 

0.1 
< 0 . 1 

< 0.1 
< 0 . 1 

< 0 . 1 

—A i—1 

(ng) 

6.9 
I X 

10 
5.0 
13 

7.0 
0.6 
3 2 

1 2 
5 J 
2.7 
0.4 
2.6 
2.6 
19 

1 2 
3.0 
1.4 
2 9 
3.6 
0.8 
6.9 

2 4 
4.1 
1 2 
0.5 
0.5 
1.4 
0.8 
i 3 
0.6 

3.6 
1 2 
10 

7.8 

5.7 
6.6 
3 2 

86 
tvce 

6.1 
1.0 

1.5 
2.9 

2.6 

Concerrtrations are semi-quantitative estmatss determined by comparison to the response tor a known amount of Toluene. 
tent = Tentative klentification 
V, tent • Very Tentative Identification 
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rable6. Air Monitoring Results Sorted By Major Compound Claasas Found In Ihe Air Sample Collected at the 113 Location 

Sample O d e : T02-25 
Specttum 
Number 

125 
185 
245 
284 
301 
318 
352 
564 
580 
618 
634 

205 
335 
475 
486 
529 
543 
564 
607 
620 
629 
651 
668 
700 
702 
715 
734 
737 
746 
764 

104 
112 
131 
183 
189 
240 
366 

141 
170 
685 
708 
777 

113 
154 
164 
294 

716 

559 
678 

Formula 

C 3 H 8 0 
C 4 H 8 0 
C S H 1 0 O 
C5H10 0 
CSH12 0 
C7H12 0 
C S H 1 2 0 
C 7 H M 0 
C 7 H M 0 
C6H10 0 
CSH18 0 

C 6 H 6 

C 7 H 8 
CSH10 
CSH10 
CSH10 
C » H 8 
C9H12 
C9H12 
C9H12 
CSH12 
CSH12 
C9H12 
C10H14 
CIO HIS 
C9H12 
CSH10 
C10H14 
C10H14 
C10H14 

C C I 3 F 

a can 
CH2C12 
C2H3CI3 
C H C O 
C 2 H C O 
0 2 014 

C 2 H 3 N 
C 4 H 7 N O 
C 7 H 9 N 0 
C 8 H 1 3 N 
C 7 H 5 N 

C 4 H 4 0 
C S H 6 0 
C 5 H 6 0 
C 7 H 1 0 O 
C 8 H 6 0 

C10H16 
C10H16 

MW 

58 
72 
86 
86 

100 
112 
100 
114 
114 
98 

128 

78 
92 

106 
106 
106 
104 
120 
120 
120 
120 
120 
120 
134 
138 
120 
118 
134 
134 
134 

136 
186 
84 

132 
118 
130 
164 

41 
85 

123 
123 
103 

68 
82 
82 

110 
118 

136 
136 

Compound 

KETONES 
Acetone 
2-Butanone (MEK) 
3-Melhyl.2-butanone 
2-PentarKine (MPK) + 
3,3-0lmclhyl-2-butanone 
22.3-TrimethylcydobutBnone 
4-Metfiy^2-pentanorM 
11wnHaiNnte + 
2*Heptanone 
Cydohexanone 
6 MelhylJ-heptanone 

AROMATICS 
Benzene 
Toluene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
Styrene 
leopropybenzene 
n-Propytbenzerte 
Elhyltduene Iaomer 
Trimethylberuene ieomer 
Ethyltoluene isomer 
Trimethyibertzene isomer 
1-Melhyl-(l.melhylethyObenzene isomer 
Decahydronaphthalene 
Trimethylbenzene isomer 
Propenylbenzene 
Methylpropylbenzene 
Dimethyl-ethylbenzene isonier 
sec-Butylbenzene 

HALOGEN-CONTAININQ 
Fluorotrichkxometharw + 
1.12-Tfifluoro-t 2.2-trk;hloroethar>e 
Dichloromethane 
1,1.1-Trichkiroethene 
Chlorofofm 
Trichkxoethylene 
Tetrachioroelhylene 

NITROGEN-CONTAINING 
Acetonitrile or laocyanomethane 
2-laocyanatopropane (tent) 
2-Methoxytxnzenamirie 
l-ButyMH-pyrrde 
Benzonitrile 

OTHER OXYGEN-COf^AININQ 
Furan 
2-Methylfuran 
3-Methylfuran 
2-PropylfurBn 
Benzofuran (tent) 

TERRENES 
Campliene 
i-Limor^ne 

Concentration 

14 
0.3 
0.1 
0 2 

< 0 . 1 

< 0 . 1 
0.1 
0.1 
0.1 
0.7 

0.4 
1.1 
0 2 
1.S 
1.1 
0.3 

0.1 
0.3 
0.4 
0 2 
0.9 
0 2 

< 0 . 1 
0.3 

< 0 . 1 

0.1 
< 0 . 1 

9.1 
0.3 
0.3 
0 2 

< 0 . 1 
0 2 
0 2 

0 2 
< 0 . 1 

0.1 

0.1 

0.5 
0.4 

< 0 . 1 
< 0 . 1 

< 0 . 1 
0.1 

5.5 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 

0.1 
0.3 

< 0 . 1 
0.4 
0 2 
0.1 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
0 2 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

1.5 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

Amount 
(ng) 

284 
6.8 
1.4 
3.5 
0.9 

0.7 
2 2 
1 2 
2.4 
14 

7.4 
21 

4.1 
36 
22 

6 2 

1.5 
5.7 
7.6 
3.9 
IS 

3.5 
0.7 
5.6 
0.7 

1.9 
0.5 

182 
5.5 
6.4 
4.5 
0.8 
3 5 
4 2 

4.5 
1.1 
1.3 

2.3 

9.1 
8 7 
0.6 
0.5 

0.7 
3.0 

Concentrations are semi-quantitative estimates determined by comparison to the response for a known amount of Toluene, 
tent = Tentative Wentification 
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Table 7. Air Monitoring Results Sorted By Major Compound Clasaes Found in the Air Sample Collecled at the 202 Locatkxi 

Semple Code: TG2-01 
Specfrum 
Number 

88 
73 
79 
87 
98 
165 
174 
298 
298 
456 
605 
635 
741 

140 
160 
160 

111 
140 
269 
426 
569 
582 
645 
724 
766 

74 
89 
786 
894 

1013 

89 
94 
152 
564 
674 

442 

Formula 

C5H12 
CSH12 
05 H8 
C8H14 
C8H14 
C7H16 
C7H16 
C8H16 
C8H1S 
C9H20 
010 H22 
O i l H24 
C11 H24 

C6H12 
C:7H14 
C5H10 

C 4 H 6 0 
C 4 H 8 0 
C 5 H 1 0 O 
C6H12 0 
C5H4 0 2 
C7H14 0 
C8H16 0 
C 7 H 6 0 
C»H6 0 2 

C H 4 0 
C 2 H 6 0 
C8H18 0 
C 6 H 6 0 
C5H6 0 2 

C8H14 0 2 
C 3 H S 0 
C 4 H 8 0 
C7H14 0 
C 8 H S 0 

C2H402 1 

MW 

72 
72 
68 
86 
86 

100 
100 
112 
114 
128 
142 
156 
156 

84 
96 
70 

70 
72 
86 

100 
96 

114 
128 
106 
110 

32 
46 

130 
94 
96 

142 
58 
72 

114 
120 

60 1 

Compourid 

ALKANES & ALKENES 
2-Methylbutane 
Pentane + 
2-Methylbutadlene 
2-Melhylpentane 
n-Hexane 
n-Heplane 
Methyttexane isomer 
1-Octsne 
rvOctwte + 
n-Nonene 
rvDecane 
TrimetfiyloclBne isomer 
r>-Undecane 

CYCLOALKANES 
Cydohexane 
Methylcydohexane iaomer + 
Oimethylcydopropene (tent) 

ALDEHYDES 
2-Butenal 
rvButanal * 
3-Methylbutanal ^• 
n-Hexanal 
2-FurancartMxaktehyde 
n-Heptanal 
2-Ethylhexanal 
Benzakiehyde 
5-Methyl-2-furancartMxakiehyde 

ALCOHOLS 
Methand 
Ethand + 
2-Elhylhexand + 
Phend 
2-Furanmotharwl 

KETONES 
2.5-Dimothyl-3,4-hexanedkjne (tent) 
Acetone 
2.Butanone (MEK) *• 
3-Heptanone 
Aoetophenor>e 

ORGANIC ACIDS 
Acetk: add 

Concentratkm 

(ngAJ 

2 2 
0.9 
0.3 
0.1 
0.3 
0.1 

< 0 . 1 

0.1 
0 2 
0 2 

< 0 . 1 
< 0 . 1 

0.1 

0.1 
0.1 
0.1 
0 2 
0 2 
0.1 
0.1 
0.1 

< 0 . 1 

0.2 
0.5 
0.1 

< 0 . 1 
0 2 

0.5 
0.1 

< O.t 
< 0 . 1 

0 5 

(ppbv) 

0.7 
0.3 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . t 

0.1 
0 2 

< 0.1 
< 0 . 1 
< 0 . 1 

0 2 
< 0 . 1 
< 0.1 
< 0 . 1 

0 2 

Amount 
(ng) 

45 
17 

6 2 
2.0 
6.4 
1.9 
0.7 

1.9 
3.4 
3.1 
0.7 

trace 

1 2 

1.9 
1.3 
1.7 
4.9 
3.9 
1.6 
1 2 
1.3 

trace 

3.5 
9.7 
1.0 

trace 
3.7 

10 
1.7 
0.9 

trace 

9.5 

tent • Tentative kjentification 
5 estimates determined by comparison to Ihe response for a known amount of Toluene. 
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Teble 7. Air Monitoring ReeuHs Sorted By Major Compound Classes Found in Die Air Semple Cdlected at the 2132 Location 

Spectrum 
Number 

176 
322 
469 

482 
527 
541 
702 

61 
81 
73 
SO 
83 
99 
152 
153 
160 
213 

64 
86 

269 

109 
510 
786 

82 
122 
131 

527 
556 
660 

Formula 

C6HS 
07 He 
C8H10 

C8H10 
C8H10 
C 8 H 8 
C 1 0 H M 

CCt2F2 
C H 3 C t 
C C O F 
C2Ct3F3 
C2H2Ct2 
C H 2 C I 2 
C2H3Ct3 
C C M 
C H C O 
C 2 H C I 3 

S 0 2 
C S 2 
C 6 H 6 S 0 4 

C 2 H 3 N 
C 5 H 3 N O 
C 7 H 5 N 

C 4 H 4 0 
C 5 H 6 0 
C 5 H 6 0 

C10H16 
C10H16 
C10H16 

MW 

78 
92 

106 

106 
106 
104 
134 

120 
50 

136 
186 
96 
84 

132 
152 
118 
130 

64 
76 

174 

41 
93 

103 

68 
82 
82 

136 
136 
136 

Sample Code : TQ2-01 

Compound 

AROMATICS 
Benzene 
Toluene 
Ethylbenzene 

m/p-Xylene 
o-Xyleoe + 
Styrene 
1,1-D<mathylethylbenzene 

HALOGEN-CONTAINING 
Dichlorodifluoromethane + 
Chioromether>e 
Fkjorotrichk>romethane 
1,12-Trilluoro-12,2-trichk>raelhane 
1,1-Olchkxoethyiene 
Dichloromethane 
1,1,1-Trichkjroelhane 
Caition tstachkiride 
Chloroform + 
Trichloroethylene 

SULFUR-CONTAINING 
Sulfur dKixkle 
Cartwn disuKkie 
4~Hydroxy benzenesuHonic acid (tent) 

NITROGEN-COI^AINING 
Acetonitrile or bocyanomethane 
2-Furancarbonitite 
leocyenoberuene 

OTHER OXYGEN-CONTAINING 
Furan 
2-Methylfuran 
3-Methylfuran 

TERRENES 
alpha-Pinene 
C^amphene , 
l-Limonene 

Corwentration 

(ngrt^ 

0.3 
0.1 
0.1 

0 2 
0.1 
0.1 

< 0 . 1 

0 2 

0 2 
< 0 . 1 

0.1 

< 0 . 1 

< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

0.4 
0.3 
0 2 

< 0 . 1 
< 0 . 1 

(ppbv) 

0.1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 
<0 .1 

0.1 
0.1 
0.1 

< 0 . I 
<0 .1 

Amount 
(no) 

6.1 
2.0 
1.3 

4.7 
1.9 
1.3 

trace 

4.5 

3.5 
0.3 
1.8 

0.6 

0.8 

3.0 
0.9 

trace 
trace 

7.1 
5.7 
4.9 

trace 
trace 

Concentrations are semi-quantitatrve astimatss determined by comparison to the response for a krx>wn amount of Toluerw. 
tent * Tentative kientificatkxi 

UTRI C06794 
Page 19 



44 

Table 8. Air Monitoring Results Sorted By Major Compound Classee Found in Ihe Air Sample Collected at the 302 Location 

Sample Code :TG2-10 
Specif um 
Number 

107 
113 
118 
124 
144 
208 
231 
276 
320 
329 
332 
345 
374 
420 
461 
509 
602 
631 
687 
734 

134 
160 
236 
319 

134 
157 
160 
185 
240 
291 
433 
561 
579 
640 
714 
717 
754 
845 

776 

881 

139 
197 

306 
408 
559 
670 
8S5 

Formula 

04 H8 
C5H12 
C5H12 
CSHS 
C6H14 
C7H16 
C7H14 
CSHIS 
CSHIS 
C8H16 
CSH16 
CSH16 
C8H14 
< » H 2 0 
C9H20 
C10H22 
C10H22 
C11 H24 
C12H26 
C11 H24 

CSHS 
C6H12 
C7H14 
C8H16 

C 3 H 4 0 
C 4 H 6 0 
C 4 H 8 0 
C 4 H 8 0 
C5H10 0 
C S H I O O 
C6H12 0 
CSH4 0 2 
C7H14 0 
C8H15 0 
C7H6 0 
CaH16 0 
C6H6 0 2 
C9H18 0 

C S H i e O 
C 6 H 6 0 

C 3 H 8 0 
C4 H 8 0 
C6H12 0 
C7H14 0 
C 7 H 1 4 0 
C6H6 0 2 
C 8 H 8 0 

MW 

56 
72 
72 
68 
86 

100 
96 

114 
114 
112 
112 
112 
110 
128 
128 
142 
142 
156 
170 
156 

66 
84 
98 

112 

56 
70 
72 
72 
66 
86 

100 
96 

114 
126 
106 
128 
110 
142 

130 
94 

58 
72 

100 
114 
114 
110 
120 

Compound 

ALKANES & ALKENES 
2-Methylbutene 
2-Melhylbutane 
Pentane 
2-Methylbutadlene or 1,3-Pentadiene 
rvHexane 
rvHeptane 
Heptane isomer 
Dimelhylhexane 
rvOctane 
22-0lmelhy-3-hexene 
Octene isomer 
Octene isomer 
3-Methyl-l ,5-heptadiene 
4-Ethyl-2-methylhexane (tent) 
rvNonane 
Me1hylr>onar>e isomer + 
n-tSecane 
Trimethykdctane isomer 
Oimethykiecene iaomer 
rvUrKlecane 

ALKYNES t CYCLOALKANES/ALKENES 
1,3-Cydopentadiene or 3-Penten-1-yne 
Methyk:yclopentane 
Melhykrydohexane 
1,2,3-TrirT>ethyk:ydopentane (tent) 

ALDEHYDES 
2-Propenel .f 
2-Butenel 
2-MethylpropanaJ + 
n-Butanal 
Methylbutanal isomer 
Methyltxjtanal isomer (tent) 
n-Hexanel 
Furfural 
n-Heptanal 
2-Ethylhaxanal 
Benzaldehyde 
rvOctanal 

5-Methy|.2-turancarboxa]dehyde 
n-Nonanal 

ALCOHOLS 
2-Elhylhexand 
Phend 

KETONES 
Acetone 
2-Butanone (MEK) + 

3.3-0imethy^^-butanone (tent) 

2,4-Difne1hyl.3-pentanone 
S-Heptarwne 

1 -(2-Furanyf)othonone 
Acetophenone 

Concentration 
(ng/LJ 

1.1 

0.1 
0.1 
0.4 

< 0 . 1 
< 0 . 1 

0.3 
0.1 
0.1 
0.1 

< 0 . 1 
< 0 . 1 

0.3 
< 0 . 1 

0.3 
0.1 

< 0 . 1 
0.1 

< 0.1 
0.5 

0.6 
< 0 . 1 
•cO.l 

O.t 
< 0 . 1 

0.3 
0.4 
1.4 
0.3 
0.4 

0.2 
< 0 . 1 
< 0 . 1 

0.3 
< 0 . 1 

0.6 
0.1 

< 0.1 
< 0.1 

0.2 
< 0 . 1 
< 0.1 

(ppbv) 

0.3 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0.1 
<:0.1 
< 0 . 1 

< 0 . 1 
0.1 

0 2 
< 0 . 1 
< 0.1 
< 0.1 
< 0 . 1 

0.1 
0.1 
0.3 
0.1 
0.1 

< 0.1 
< 0 . 1 
< 0 . 1 

0.1 
< 0.1 

0.2 
< 0.1 

< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

Amount 
(ng) 

22 

1.7 
2.7 
8.8 

trace 
trace 

5.1 
2.1 
1.4 
2.7 
0.6 
0.8 
5.7 
0.6 
7.0 
2 2 
0.9 
2.9 

trace 
9.5 

12 
0.8 
0.4 
1.5 
0.9 
5.8 
7.5 
28 

5.3 
8.1 

4.8 
0.7 
0.7 

5 9 
trace 

12 
2.3 
0.8 
0.9 
3.9 

trace 
trace 

ostimaes dalen,iir,od by cornpa,i...n it, l f« iMporao lor a kno>vn amount ol Toluene. 
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Table 8. Air Monitoring Raaults Sorted By Ma«or Compound Clasaes Found in ths Air Sample Cdlected at the 3D2 LocatMn 

Spectrum 
Number 

201 

217 
339 
474 
486 
528 
541 
806 
617 
627 
648 
662 
667 
697 
714 
715 
744 

107 
118 
126 
145 
196 

197 
201 
249 
369 
677 
744 

108 
132 
328 

775 

127 
168 
177 
207 
269 
646 

509 
676 

Formula 

C 2 H 4 0 2 

C6H6 
C7H8 
C8H10 
C8H10 
C8H10 
CSHS 
C9H12 
C9H12 
C9H12 
C9H12 
C9H10 
C9H12 
CIO H M 
C9H12 
C S H 6 0 
C10H14 

C H 3 a 
C C O F 
C 2 C O F 3 
CH2Ct2 
C 2 H 3 C O 
CCt4 
C H i a s 
C 2 H a 3 
C2CI4 

csHua 
C 9 H 1 9 a 

S 0 2 
CS2 
C 2 H 6 S 2 

C 7 H 5 N 

C 4 H 4 0 
C 5 H 6 0 
C 5 H 6 0 
C3 H10 0 Si 
C 4 H 6 0 
C9H14 0 

C10H16 
CIO H is 

MW 

60 

78 
92 

106 
106 
106 
104 
120 
120 
120 
120 
118 
120 
134 
120 
118 
134 

50 
136 
166 
64 

132 
152 
118 
130 
164 
148 
162 

64 
76 
94 

103 

68 
82 
82 
90 
70 

138 

136 
136 

Sample Code :Ta2-10 

Compound 

ORGANIC ACIDS 
Acetic add 

AROMATICS 
Benzene 
Toluene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
Styrene 
rvPropylbenzene 
Ethyltduerw isomer 

Ethyltoluene isomer 
Eltiyltduene isomer 
2-Ptienylpropene 
Trimettiytbenzene isomer 
1-Mettty|.(me1hytethyl)benzene isomer 
Trimethylbsnzsne isomer + 
Benzofuran 

1-Methy|.(metfiylethyl)benzene isomer + 
HALOGEN-CONTAINING 

Chkxomelhane + 
Fluorotrichkiromettiane + 
1,12-Trifluoro-1,2,2'trichk)roethane 
Dichlorometfiane 
1,1,1 -Trichloroethana 
Cartaon tetrachloride 
Chiorolomi + 
Trichloroethylene 
Tetrachloroethylene 
1 -Chk>ro-2.ethylhexane 
1-Chk?rononar>e 

SULFUR-CONTAINING 
SuHur draxide 
Carbon disulfide 
Dimethy disulfide 

NITROGEN-CONTAINING 
Benzonitrile 

OTHER OXYGEN-CONTAINING 
Furan 
2-Methylfuran 
3-Metfiylfuran 
Trimethylsiland 
2,5-Dihydrofuran 
2-Pentytfuran 

TERRENES 
alpha-Pinene 
t-Limonene 

Concentratnn 
(ngrtj 

0.6 
2.3 
0.1 
0.3 
0.2 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
0.1 
0.1 
0.3 

< 0 . 1 
< 0 . 1 

0.4 
0.4 
0.1 

< 0 . 1 
< 0 . 1 

0.1 
0.1 
0.1 
0.1 

0.3 
0.1 
0.1 

0.1 

0.4 
0 2 
0.0 
0.2 
0.1 
0.1 

0.1 

(ppbv) 

0 2 
0.6 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 

0.2 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 

Amount 
(ng) 

13 
46 

2.0 
6.6 
4 2 
2.3 
0.6 
1 2 
0.6 
0.6 
1.7 
2.1 
2.1 
6.8 
0.8 
0.4 

7 2 
6.1 
1.0 
0.4 
0.7 

2.6 
2.6 
1.4 
2.1 

5.1 
1.4 
1.7 

1.5 

7.0 
4.3 
0.8 
3 4 

1.5 
1.0 

2.0 

CorKentrations are semi-quantitative estimates detemiined by comparison to the response for a known arr>ount of Toluer>e. 
tent « Tentative klerrtification 
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Tabla9. Air Monitoring HeeuMa Sorted by Major Compo»«f Claaaea Found ki the Air Sample Collected at the 4 0 2 Locaboo 

Number 

90 
96 
99 
102 
105 
113 

118 
124 
136 
160 
187 
307 
453 
557 
507 
627 

114 
141 
165 
173 
332 

136 
139 
165 
276 
424 
562 
S7S 
637 

117 
546 
776 
884 

119 
175 
177 
306 
343 
962 

Formula 

04 H8 
CSH12 
CSH12 
CSH10 
CSHS 
C6H14 

C8 H M 
C8H14 
C7H16 
C7H16 
C7H16 
CSHIS 
C9H2a 
C10H22 
C10H22 
a 3 H 2 8 

CSHS 
C6H12 
CSHe 
C5H10 
C»H16 

C 4 H 6 0 
C4h180 
C 4 H 8 0 
CSHIOO 
C6H12 0 
CSH4 0 2 
C7H14 0 
CSH16 0 

C 2 H 6 0 
( M 2 H 2 6 0 
C » H 1 S 0 
(XH60 

C 3 H S 0 
C4H6 0 2 
C 4 H 8 0 
C7H12 0 
C6H12 0 
C7H8 0 2 

MW 

56 
72 
72 
70 
68 
86 
86 
86 

100 
100 
100 
114 
128 
142 

' 142 
184 

66 
84 
SO 
70 

112 

70 
72 
72 
86 

100 
96 

114 
128 

46 
186 
130 
94 

58 
86 
72 

112 
100 
124 

Samola Code: TO2-04 

Compound 

ALKANES « ALKENES 

1-Butane + 
2-MslhytxAane + 
Pel liana 
2-Melhyl-1-butane 
2.Melhyfeutadlen* 
2 Mettiylperilaiie 

rvHexane + 
2-Methy9taxane 
2 Metftylhexane 
n-Hsplane + 
rvOctans 
rvNonane 
Mettiylnonane ieomer 
rvOecarte + 
Trimethytdecane iaomer 

ALKYNES « CYIXOALKANES/ALKENES 
CydopentadierM or 3-Penterv1-yne 
Melhylcydopentana + 
l-MeBiyl-l .3-cydopentadiene 
Oimethylcydopropene 
Trimethyk:ydopentane Iaomer 

ALDEHYDES 
2-Buterul * 
2-Methylproparul 
rvButartal + 
3-Melhylbutanal + 
n-Hexanal 
Furfural 
rvHeptanal 
2-Ethylhexanal 

ALCOHOLS 
Ethand 
2-Butyt-1-octand (v. tent) 
2-Ethylhexand (tent) 
Phend 

KETONES 
Acetone 
2,3-Butanedk3ne (tent) 
2-Sutanone (MEK) 

2,2.3-Trimetfiyteyclobutanone (tent) 
4-Ue1hyt-2.pentanone 
l-(2-FuranyO-l-properxsne (tent) 

Concentratkan 
(njAJ 

1.1 
3.4 

0.1 
0 2 
0.3 
0.1 
0.5 

< 0 . 1 
0.3 
0.1 
0 2 
0.1 
0.3 
0.1 

0.1 
0.1 

< 0 . 1 
< 0 . 1 

0.3 
< 0 . 1 

0.1 
0.1 
0 2 
0 2 
0.1 
0.1 

0 2 
0.1 

0.1 

2.9 

0.3 
0.1 
0.1 

(ppbv) 

0.4 

1.0 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 

1.1 

0.1 
< 0 . 1 
< 0 . 1 

Amount 

21 

67 

1.3 
3.8 
5.6 
1.8 
9.4 

Trace 
1.0 
6.8 
1.7 
4.4 
1.3 
5 2 
1 2 

1.0 
1.0 

0.9 
0.9 

5.0 
0.3 
2.5 
2.1 
3.7 
3.5 
2.3 
1.3 

4.9 
1.1 

1.7 

59 

6.3 
2.5 
1.1 

Conoentrstiorv are semi-quantitative estimates determir>ed by comparison to the response for a kr>own amount of Toluerw. 
tent • Tentative kJentificabon 
V. tent • Very Tentative Wentification 
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Tabls9. Air Monitoring Results Sorted by Major Compound Classes Fourtdk) the Air Sample Coteeted at ttie4D2 Location 

Numbsr 

466 
478 

197 
326 
466 
478 

521 
535 
597 
612 
893 

96 
96 
106 
108 
124 
175 
177 
181 
231 
357 

90 
112 
228 
276 
314 

130 
M l 
776 

108 
M l 
147 
156 
187 
238 
786 

672 

Fomtula 

C H 2 0 2 
C 2 H 4 0 2 

C 6 H 6 
C 7 H 8 
C8H10 
C8H10 
C8H10 
CSHS 
C 9 H 1 2 
C9H12 
C10H14 

C H S Br 
C C O F 
C2CI3F3 
C 2 H 2 C e 
C H 2 C I 2 
C 2 H 3 C O 
0 0 4 
C H C O 
C 2 H C O 
C2CI4 

S 0 2 
C S 2 
C H S 0 2 C I S 
C 6 H 6 S 0 4 

C 2 H 6 S 2 

C 2 H 3 N 
C 3 H 3 N 
C 7 H 5 N 

C 4 H 4 0 
C 4 H 1 0 S i O 2 
C 5 H 6 0 
C 5 H 6 0 
C S H I O S i O 
C 6 H 8 0 
C4H4 0 2 

C10H16 

MW 

46 
60 

78 
92 

106 
106 
106 
104 
120 
120 
134 

. 94 
136 
186 

96 
64 

132 
152 
118 
130 
164 

64 
76 

114 
174 

94 

41 
53 

103 

68 
116 
82 
82 
90 
96 
84 

136 

Semple C o d e : TG2-04 

Compound 

ORGANIC ACIDS 
Fofmicadd 
Addicadd 

AROMATICS 
Benzerw 
Tduene 
Ethylbenzene + 
m/p.Xylene + 
o-Xyiene 
Styrene 
rvPropylbenzene 
Ethyltoluene isomer 
1-Melhyt-(1-mslhylethyl)benzene Isomer 

HAL0QEf4-C0NTAINING 
Bromomethane 
Ftuorotrichkxomethene + 
1,12-Trilluoro-122-lrichk>roethane 
1,1-Dichloroethylene 
Oichloremetfiar>e 
1,1,1-Trichkiroetfiane + 
Ca/tdon tetrachloride + 
Chkarofomi 
Trichloroethylene 
Tetrachioroelhylene 

SULFUR-CONTAINING 

Sulfur dioxkJe 
Carbon disulfide 
Methane sulfonyl chkyide (tent) 
4-hlydroxy tienzer>esulfonJc acid (tent) 
Dimetfiyl diaulfkie 

NrTROGEN-CONTAINING 
Acetonitrile or laocyanomethane 
Propenenitrile + * 
Beruonitrile + 

OTHER OXYGEN-COKfTAINING 
Furan + 
Trimethylsiland formate 
2-Metfiylfuran 
3.Melhylfuren 
Trimethylsiland 
Dimethylfuran 
2(3H)-Furanone 

TERPENES 

l-Limonene 

Concerrtration 

( n g « 

0.4 
0.5 
0.3 
1.4 

0.3 
0.1 

0.1 
< 0 . 1 

0.4 
0.1 

0.3 
0 2 

< 0 . 1 
0 2 
0.1 

0 2 
0.1 

< 0 . 1 

0.1 

< 0 . 1 

0.4 

0.8 
0.1 

< 0 . 1 
0.2 

0.1 

(ppbv) 

0.1 
0.1 
0.1 

0.3 
0.1 

< 0 . 1 

< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

0.1 
•cO.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 

< 0 . 1 

0.1 

< 0 . 1 

0.1 

0 2 
< 0 . 1 

< 0 . 1 
< 0 . 1 

< 0 . 1 

Amount 
(ng) 

8.1 
9.3 
5.3 
28 

5.0 
1.8 

1.6 
O.S 

Trace 
8 2 
2.8 

6.1 
4.1 
0.7 
4.0 
1.0 

3.9 
1.1 

1.0 

2.2 

0.7 

8.5 

11 
1.1 

0.3 
3 2 

1.1 

Concentrations are aemi-guantitative estimates detennined by comparison to the response for a known amount of Tduene. 

tent = Tentative klentification 
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Figure 5. Total Ion Current ProfiJe From the GC/MS Analysis of the Field Blank. 
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Table 10. Air Monitoring Results Determined «nom the Tenex-QH Field Blank 

Specfrum 
NumtMT 

104 
109 
113 
113 
120 
120 
122 
127 
I X 
134 
139 
140 
143 
150 
152 
155 
157 
183 
173 
ISO 
191 
191 
192 
194 
205 
205 
213 
254 
271 
292 
322 
330 
341 
438 
466 
479 
484 
492 
534 
542 
548 
569 
S87 
609 
722 
725 
742 
783 
898 

Formula 

S 0 2 
CSH12 
C C O F 
CSH12 
C H 4 0 
C 2 C O F 3 
C 4 H 4 0 
C S 2 
C 2 H 6 0 
C 3 H 8 0 
C6H14 
C H 2 C t 2 
C 3 H 8 0 
C 2 H 3 N 
C 4 H 6 0 
C 4 H 8 0 
C6H12 
C S H 6 0 
C 5 H 6 0 
C6H12 
C 2 H 3 a 3 
C5H10 
C 4 H 6 0 2 
C 4 H 8 0 
C7H16 
C 3 H 1 0 S i O 
C6H6 
C 6 H 8 0 
C 4 H 6 0 
C S H I O O 
C8H18 
C 2 H 6 S 2 
C 7 H 8 
C 6 H 1 2 0 
C9H20 
CSH10 
C2H4 0 2 
CSH10 
C8H10 
CSHS 
C 8 H 8 
C5H4 0 2 
C7H14 0 
C i a H 2 2 
C7H6 0 
C8H16 0 
C11 H24 
C 7 H 5 N 
C 6 H 6 0 

MW 

64 
72 

136 
72 
32 

186 
68 
76 
46 
58 
86 
84 
60 
41 
70 
72 
84 
82 
82 
84 

132 
70 
86 
72 

100 
90 
78 
96 
70 
86 

114 
94 
92 

100 
128 
106 
60 

106 
106 
102 
104 
96 

114 
142 
106 
128 
156 
103 
94 

Sampla C o d e : TG2-35 

Compound 

Sulfur dioxide 
2-Melhylbutane 
FXioiDlrichkiromelhane + 
Pentane 
Methand + 

1.12-Trifluoro-12,2-tilchloroattiana 
Furan 
Carbon dieulfide 
Ethand 
Acetone 
rvHexane 
Dichkiromelhane 
Isopropand 
Aoetorijtrile or laocyanomethane 
2-8utenal .f 
2-Me1hylpropenei 
Methyicyclopentana 
2-Methytfuran 
3-Mathylfuran 
Cydohexane 
1,1.1-Trichk>roethane + 
Dimethylcyclopropane (tent) 
2.3-Butanedk>ne (tent) 
2-Butanone (MEKO 
n-Heptane 
Trimethylsiland 
Benzene 
2,5-Dimethylfuran 
2.5-Dihydrofuran 
3-MelhylbutanaJ 
n-Octane 
Dimethyl disulfide 
Tduene 
n-Hexanal 
rvNonane « 
Ethylbenzerw 
Acidic add 
m/p-Xyler>e 
o-Xylerw 
Ethynylbenzene 
Styrene 
Furfural 
rvHeptanal 
rvDecane 
Benzakiehyde 
rvOctanal 
Trimethyk3cta/>e isomer 
Benzonitrile 
Phend 

Concentration 
(rig/L) 

0.1 
11 
1.1 

111 

1.3 
< 0 . 1 

9.4 
1.7 
0.5 
0.1 
0.2 
0.1 
0.1 
0.1 

< 0 . 1 
0.4 

< 0 . 1 
0.1 
0.1 

0.1 
0.1 
0 2 

0.3 
< 0 . 1 
< 0 . 1 

0.1 
0.1 

< 0 . 1 
0.8 
0 2 
0.2 

< 0 . 1 
< 0 . 1 

O.I 
o.t 

< 0 . 1 
0.1 
0.9 
0.1 
0.1 
0.3 
0.2 

< 0 . 1 
0.1 

< 0 , 1 

(ppbv) 

< 0 . 1 
3.3 
0 2 

78 

0.4 
< 0 . 1 

4.6 
0.6 
0.1 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0 2 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0.2 
< 0 . 1 
< 0 . 1 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

Amount 
(ng) 

1.1 
212 

21 

2226 

26 
0.5 

187 
33 

9 2 
1.7 
3.3 
1.9 
2.1 
1.4 
0.9 
9.0 
0.3 
2.2 
1.8 

1.9 
2.1 
3.6 

5.4 
0.8 
0.5 
2.3 
1.7 
0.6 
17 

3.2 
3 2 

trace 
trace 

2.8 
1.4 

^ace 
1.3 
19 

2 8 
2.0 
6.9 
3 3 
0.9 
1.5 

trace 

Concentratiora are semnquantrtative estimates determined by comparison to the response for a known ariiount of Toluone. 
tent - TentatJvo Identification 
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Table 11. Air Monitoring Results Sorted By Major (Compound Claasee Found in the Tenox-QR Flekf Blank 

Sample Code : TG2-35 
Spectrum 
Number 

109 
113 
139 
205 
322 
466 
809 
742 

157 
180 
181 

152 
155 
292 
438 
568 
587 
722 
725 

120 
130 
143 
898 

134 
192 
194 

484 

213 
341 
479 
492 
534 
542 
548 

113 
120 
140 
191 

104 
127 
330 

150 
783 

122 
163 

173 
205 
254 

271 
Cor>centratio 
tent - Ten 

Formula 

CSH12 
CSH12 
C6H14 
C7H16 
C8H18 
C9H20 
C10H22 
C11 H24 

i:^H12 
C6H12 
CSH10 

C 4 H 6 0 
C 4 H 8 0 
C S H I O O 
C8H12 0 
CSH4 0 2 
C7H14 0 
C7H6 0 
C8H16 0 

C H 4 0 
C 2 H 6 0 
C 3 H 8 0 
CSH6 0 

C 3 H 8 0 
C4H6 0 2 
C 4 H 8 0 

C2H4 0 2 

C6H6 
C7B8 
C8H10 
C8H10 
C8H10 
CSHS 
CShlS 

C C O F 
C 2 C O F 3 
C H 2 C I 2 
C 2 H 3 C O 

S 0 2 
CS2 
C2HSS2 

C 2 H 3 N 
C 7 H 5 N 

C 4 H 4 0 
C S H 6 0 
C S H 6 0 
C 3 H 1 0 S i O 
C 6 H 8 0 

C4 H6 0 

ns ars semi-qu 
stive ktentifk:a1 

MW 

72 
72 
86 

100 
114 
128 
142 
156 

84 
84 
70 

70 
72 
86 

100 
96 

114 
106 
128 

32 
46 
60 
94 

58 
86 
72 

60 

78 
92 

106 
106 
106 
102 
104 

136 
186 
84 

132 

64 
76 
94 

41 
103 

68 
82 
82 
90 
96 
70 

anIitativQ e* 
Son 

Compound 

2-Methylbutane 
rvPentarw 
rvHexane 
rvHeptarte 
n-Octane 
rvhJonane 
rvDecane 
Trimetflykdctane isomer 

CYCLOALKANES 
Metftylcydopentane 
Cydohexar>e 
Dimethylcyclopropane (tent) 

ALDEHYDES 
2-6utenal + 
2-Mothylpropanai 
3-Methylt>utanal 
rvHaxanal 
Furfural 
rvHeptanal 
Benzakiehyde 
rvOctanal 

ALCOHOLS 
Metfiarxsl + 
Ethand 
laopropand 
Phend 

KETONES 
Acetor>e 
2.3-Butanedkine (tent) 
2-Butanone (MEK) 

ORGANIC ACIDS 
Acidic ecid 

AH0MATIC:S 
Benzene 
Tduer^e 
Elhylbenzer^e 
m/p-Xylene 
o-Xylene 
Elhynylberuene 
Styrerw 

HALOGENCONTAINING 
Fluorotrichkiromethane + 
1.12-Trilluoro-1.22-trichk)roethane 
Dichkyomethene 
l.l.l-Trichloroetf^ane + 

SULFUR-CONTAINING 
Sulfur dioxkte 
CeriMn disulfide 
Omelhyl disulfieMi 

NfTf TGEN-COI^AINING 
Acetonitrile or Isocyanomethanf; 
ienzonitrila 

OTHER OXYGEN-CONTAINING 
-uran 
2.Methylfuran 
3-Methylfuran 
Trimethylsiland 
2.5-Oimethylfuran 
2.5-DihydrofurBn 

ttimates determined by comparison to the response 

Concentratksn 

(ng/y 

11 

0.5 
0 2 
0.1 
0.2 
0.1 

< 0 . 1 

< 0 . 1 
0.1 

0.1 
0.1 
0.1 
0 2 
0.9 
0.1 
0.3 
0 2 

111 
9.4 
0.2 

< 0 . 1 

1.7 
0.1 
0.1 

< 0 . 1 

0.3 
0.8 

< 0 . 1 
0.1 
0.1 

< 0 . 1 
0.1 

1.1 

0.1 
0.1 

0.1 
< 0 . 1 
< 0 . 1 

0.1 
0.1 

1.3 
0.4 

< 0 . 1 

< 0.1 
< 0.1 1 
tor a knoM 

(ppbv) 

3.3 

0.1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 

< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

0 2 
< 0 . 1 

0.1 
< 0 . 1 

78 
4.6 
0.1 

< 0 . I 

0.6 
< 0 . 1 
< 0 . 1 

< 0 . 1 

0.1 
0.2 

< 0.1 
< 0.1 
< 0 . 1 
< 0.1 
< 0 . 1 

0.2 

< 0.1 
< 0.1 

< 0 . 1 
< 0 . 1 
< 0.1 

0.1 
< 0 . 1 

0.4 
0.1 

< 0 . 1 

< 0.1 
< 0.1 

Ti amount 

Amount 
(nq) 

212 

9 2 
3.6 
1.7 
3 2 
ZO 
0.9 

0.9 
2.2 

2.1 
1.4 
23 
3 2 
19 

2.8 
6.9 
3.3 

2226 
187 
3.3 

trace 

33 
1.9 
2.1 

trace 

5.4 
17 

trece 
2.8 
1.4 

1.3 

21 

1.7 
1.8 

0.5 
0.6 

1.9 
1.5 

26 
9.0 
0.3 

0.8 
0.5 

3f Tduene. 
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The VOC levels were in the range where only the 20 liter samples required analyses. 

The 113 location contained the largest number of identified compounds and the 2D2 location the 

fewest number. Table 12 provides a summary of the total semi-qua titative results from the four 

sampled locations. 

Table 12. Semiquantitative Result Totals From the Air 
Monitoring Within the APG Pilot Plant 

Location 

113 

2D2 

3D2 

4D2 

Concentration 

(ng/L) 

54 

9.7 

16 

17 

(ppbv) 

15 

2.3 

3.1 

4.4 

Amount 
(ng) 

1085 

198 

327 

354 

OTRI C06794 
Page 27 
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Appendix B: 

SciTech Services, Inc., Report 
on Analysis of Pilot Plant Complex 

Air Samples 
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ANALYSIS OF PILOT PLANT AIR SAMPLES 

I. iDtroduction 

In support of Argonne National Laboratory's effort to dismantle Building E5625 (the Pilot 
Plant), SciTech Services, Inc. was asked to analyze a series of air samples collected on Depot Area 
Agent Monitoring System (DAAMS) tubes containing Tenax sorbent. SciTech's analysis of the Pilot 
Plant air samples used protocols and methods based on the approved laboratory operating procedures 
(LOP) of the U.S. Army Edgewood Research, Development and Engineering Center's (ERDEC's) 
Air Monitoring Branch or standard Environmental Protection Agency (EPA) methods. An extensive 
list of possible contaminants was composed by Argonne National Laboratory containing over 150 
compounds (Enclosure 1). Some are inorganic chemicals or salts of organic chemicals that would 
not be volatile enough to be detected by DAAMS tube technology, such as lead from paint or sodium 
hydroxide. Some are volatile solvents commonly found in many chemical facilities. The most 
volatile components of the list, such as dimethyl ether and chloromethane, should have evaporated 
and disappeared years ago. The compounds of interest for this air monitoring exercise were split into 
chemical warfare (CW) agents and non-agents that were volatile or semivolatile. The CW agents 
were screened by Gas Chromatography - Dual Flame Photometric Detector (GC- (dual) FPD). Non-
agent analytes were analyzed by Gas Chromatography-Mass Spectrometry (GC-MS) and included 
the following categories of compounds: experimental agents, agent precursors, agent breakdown 
products, agent stimulants, polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons, and 
halogenated hydrocarbons. 

The GC-MS analysis for non-agents used a semiquantitative approach recommended by 
Argonne based on the detector response to 1 ng of toluene. This response factor was used for the 
other analytes' selected target ions to generate very approximate concentrations. 

Quality control was practiced on several levels. Standard quality control procedures were 
defined in the Air Monitoring Branch Quality Assurance/Quality Control manual which is available 
on request. Several steps were taken above the standard procedures. This included steps such as 
analyzing sorbent tube blanks by GC-MS for laboratory contamination and holding the samples at 
0-5 °C until analyzed. 

II. Experimental 

A. Air Sampling Procedures 

Two to four Tenax air sample tubes at each site were collected by Air Monitoring 
Branch personnel using a flow of approximately 0.2 Uminute for 120 minutes. One tube from each 
site was screened for CW agents using LOP # MB-9, approved by the Center Quality Assurance 
Branch (CQAB) and used daily in the Air Monitoring Branch. This assay utilized Gas 
Chromatography (GC) with a very sensitive dual Flame Photometric Detector (FPD) allowing 
simultaneous detection of all the major CW agents (GB, GD, VX, and HD). Positive results were 
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confirmed by either GC-Atomic Emission Detector (GC-AED) or GC-Mass Spectrometry (GC-MS) 
with a second tube. When GC-MS was used as a confirmation method, this second tube was also 
used to identify agent precursors, agent breakdown products, and hazardous chemicals collected on 
the sample tubes. 

B. Gas Chromatographv-Flame Photometric Detector fGC-FPD') Screening Procedure 

The instruments include a Hewlett-Packard Gas Chromatograph (GC), Dynatherm 
Inc. ACEM 900 and other related accessories. The system receives a Depot Area Agent Monitoring 
System (DAAMS) solid sorbent tube, desorbs the agents from this tube onto a capillary column 
which separates the agents and delivers them onto a dual Flame Photometric Detector (FPD) which 
detects qualitatively and quantitatively the presence of these agents. The dual FPD design allows 
quantification of both HD and nerve agents simultaneously. 

At the beginning of each workday, the operator checked, signed, and dated the pre
operational checklist. The GC-FPD was checked daily for any error messages displayed. The 
operator checked all gas tanks to ensure there was enough supply of gasses for the day (no less than 
300 pounds per square inch), GC and ACEM 900 parameters (cycle times for tube dry, tube heat, 
tube cool, trap heat; temperature settings for valves, transfer lines, tube, and trap), all temperamre 
settings, supply of paper and ink on the integrator, if used. The operator took appropriate actions to 
correct any malfunctions found. This pre-operational instrument check should be recorded in the 
log book by the operator. 

One calibration standard is prepared to be approximately 0.25 TWA for each agent in one 
solution. This standard is injected at incremental levels. The levels are 0.25, 0.50, 0.75, 1.0 and 
1.25 TWA. The combination standard is used for routine operations. However, there are occasions 
where any combinations of standards may be used in establishing the standard curves. The selection 
of agents was GB, GD, VX, and HD for the customary FPD screen. The general procedures are as 
follows. 

1. Remove agent from cold storage and place in ftime hood. 
2. Allow 15 minutes for agent to reach room temperature. 
3. Place a previously conditioned Tenax filled sorbent njbe into a Dynatherm model 10 

tube conditioner. Note, flow in conditioner should be no less than 200 ml/min. 
4. Using a 10 microliter syringe, withdraw one microliter of agent from the agent vial. 
5. Spike the tube in the tube conditioner by depressing the plunger on the syringe. 

Allow the spiked tube to aspirate for three minutes. 
6. Remove the spiked calibration tube from the tube conditioner and place into the 

Dynatherm ACEM 900 tube desorber connected to a Hewlett-Packard 5890 GC 
equipped with a dual FPD. 



59 

The calibration procedure is initiated by pushing the start button on the ACEM 900. Complete 
calibration procedure by repeating the above steps with increasing agent volumes by one microliter 
up to a final volume of five microliters. Normal sample analysis may begin after suitable standard 
curves are generated for the desired agents. 

C. Data Storage and Evaluation 

The data collected from each GC-FPD is processed and stored on a Hewlett-Packard 
Laboratoiy hiformation Management System (LIMS) which has a weekly tape backup routine. The 
chromatogram consists of peak area, peak height, retention time, and other related information. 
Results of analyses are checked for validity. The integrator reports the results in nanograms on 
column. These values are evaluated with reference to sampling time and rate of air flow during 
sampling, e.g. TWA level for HD is 72 ng on column, if sampled for 120 minutes at 0.2 liters per 
minute air flow. If any chromatogram indicated higher than TWA level of any agent in any of the 
sample, a duplicate DAAMS mbe is assayed using either a GC-AED (atomic emission detector) or 
GC-MS to confirm the result. 

D. Oualitv Control 

A Quality Plant (QP) sample tube that has been spiked with a known volume of CW 
agent standard is periodically analyzed as a control sample. This QP sample, which has laboratory 
air aspirated through it at 0.2 L/minute for 120 minutes, validates the ability of the GC-FPD to detect 
the agent in field samples. A Quality Laboratory (QL) sample (DAAMS mbe spiked with 3 ul of 
dilute agent standard at the 0.25 TWA level) is assayed every ten samples, as well as at the beginning 
and end of each day to ensure that the system is in calibration. 

E. CW Agent Confirmation and Analvsis for Semivolatiles and Volatiles hv GC-MS 

D/\AMS mbes were analyzed by GC-MS using the same general procedures outlined 
above except the GC's detector is a Hewlett-Packard Mass Selective Detector (MSD) Model 5970B. 
The MSD was tuned and scanned according to the specifications of EPA Method 8270 for 
semivolatiles. The GC oven program was as follows: 60°C (2 or 4 min) at 20°C/min to 280°C (2 
min). In the GC-MS assays that used a 2 minute initial time, the overall run time is 2 minutes less 
and the components elute approximately 2 minutes less. This shorter initial temperature time was 
used on the samples that were analyzed for CW agent confirmation by GC-MS. The interface was 
at 280 °C and the electron multiplier was at 600 V above tune levels. Ions used as indicators of the 
CW agents were as follows: GB at m/z 125, 99, and 81, GD at m/z 126, 99, and 82, HD at m/z 160, 
158, 111, and 109, and VX at m/z 167, 127, and 114. 

During the general characterization analysis of the Pilot Plant air samples, the MSD was in 
the fiill scan mode from 50 to 500 AMU. Component spectrum identification was made on the basis 
of an automated search of the Wiley Library and on visual comparison with standard spectra. 
Retention times and spectra of standards for the chemical warfare agents and some of the target 
compounds were obtained by injecting the compounds on a DAAMS tube and analyzing the tube 
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in the same manner as the samples. The concentrations reported in the tables were determined by 
using the area response of 1 ng of toluene on column as 7.190,000. Blanks were analyzed at the 
begirming of each day for contamination. 

III. Results and Discussion 

A. Chemical Warfare Agent Screen 

All sites were screened for the presence of GB, GD, VX. and HD in selected DAAMS 
tubes by GC-FPD. Several DAAMS mbes initially appeared positive for HD (4D2-S) and GB (3D2-
N, 3D2-S. 3ET-N, 3ET-S, 4D2-N, IFB, IFA, and E/205-S) at levels below the TWA reporting 
limits. Several samples initially appeared positive for VX (1C-1, 1 C-2, 1D-1, and 11-1) at or above 
the TWA reporting level. In an attempt to confirm these low levels, other wbes from the same sites 
were analyzed by GC-MSD or GC-AED. None of the initial GC-FPD positive results could be 
confirmed by GC-MSD or GC-AED; therefore, the overall results were negative for the agents 
analyzed as seen in Table 1. The probable cause of the false positives was a high level or organic 
interference seen during the GC-MSD full scan analysis of the air samples for non-agent hazardous 
materials. The identity of some of these interferences, which included phosphorous and sulfiir 
containing compounds, will be discussed below. 

One additional sample was received from Room 134, also called the "V" room. This sample 
represented the collection of 660 L of air by a DAAMS mbe. The purpose was to look for trace 
amoimts of mustard, none of which was detected. The method detection limit in this case was 1.5 
pg/L. The negative finding should be cautiously interpreted because the high sample volume could 
cause break through. 

B. Hazardous Chemical Screen 

Sample mbes were screened for volatile and semivolatile chemicals by GC-MS using 
either a 2 or 4 minute initial temperature time. The 2 minute initial time was used for samples that 
were originally analyzed for confirmation of CW agent contamination. Samples analyzed using the 
2 minute hold time yield components with lower retention times and an overall run time of 14.5 
minutes. The decision to change to a 4 minute initial time was based on the need to increase 
separation early in the chromatographic assay. This need was driven by the presence of compounds 
such as trichlorofluoromethane, hexane, and trichloroethylene. Four minutes also allows the 
contents of the focusing trap of the Dynatherm to be completely evacuated onto the capillary column 
before the GC oven temperaUire is ramped. Results are shown in the Appendix 1 (Figures 1-26) for 
representative ion chromatograms and Appendix 2 (Tables 2-14) for a list of possible components. 
These tables are not inclusive and other components could be hidden in the complex data. 

The total ion chromatograms indicated the complexity of the data recovered from analysis 
of the DAAMS mbes. Many peaks seen in the chromatograms represented substances that were not 
listed as possible contaminants by a historical report done by Argonne National Laboratory on the 
Pilot Plant (see Enclosure 1). The identity of some of these chemicals has vet to be determined as 
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noted by the "unknown" under the compound name. Besides the master table of contents for each 
sample and the total ion chromatogram, there are two groups of ion chromatograms that indicate the 
possible presence of selected compounds. Figures with ion chromatograms of m/z 294,292, and 290 
were generated to highlight the presence of polychlorinated biphenyls (PCBs) in the samples. The 
concentration was calculated by comparing the area foimd for an analyte to that of the area response 
of 1 ng of toluene. This yielded very approximate quantities of analyte on column which was 
divided by the volume of air sample collected (24 L) to pg/L of air. 

Several chemicals found in the general GC-MS assay could readily interfere in the standard 
GC-FPD screen for CW agents. These include 1,4-oxathiane, 0,0-diethyl-S-phosphorothioate, and 
phosphoric acid triethyl ester which have either sulfur, phosphorus, or both atoms that are the targets 
of the FPD. These chemicals or closely related compounds are possible sources of the false positives 
in the standard screen. 

Most of the compounds that eluted during the first 8 to 10 minutes are very volatile. They 
are not due to contamination from the analysis facility since the laboratory blanks were void of most 
of these compoimds with certain exceptions. The following chemicals were found in the blanks at 
what appeared to be lower levels than were seen in the samples and were included in the tables: 
hexane, benzaldehyde, benzoic acid, limonene, diethyl phthalate, dioctyl phthalate, and hexadecanoic 
acid. There were several alkyl acids, column bleed components, and hydrocarbons that were 
omitted from the tables because they were common to both samples and blanks at similar levels. 

Polychlorobiphenyls (PCBs) were seen in all samples to some degree as evidenced by the 
extracted ion chromatograms showing masses m/z 294,292, and 290 for each sample. In all cases, 
levels were in the part per trillion level. However, these quantities were determined by highly 
approximate methods. The acmal amounts may be considerably different than reported in this study. 
A more cautious evaluation of the PCB levels should be undertaken using stricter criteria to 
determine the concentration. Also, future smdies of the higher boiling components such as PCBs 
should take into account the sample collection temperature. An air sample study conducted in the 
cold of winter will yield levels diat are lower than that of a summer study. However, for the lower 
boiling point components the opposite should be true. Colder temperamre will allow the compounds 
to be more effectively trapped by the tenax filled DAAMS mbes. 
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TABLE 1. RESULTS OF GC-FPD SCREEN FOR CW AGENTS 

Sampling 
Location 

3D2-N 

3D2-S 

3ET-N 

3ET-S 

4D2-N 

4D2-S 

4FT-N 

4FT-S 

4C-N 

4C-S 

4A-N 

4A-S 

IFB 

IFA 

lC-1 

lC-2 

lD-1 

E/205-N 

E/205-S 

U-I 

11-3 

132 

Laboratory 
TubeU 

0116 

0901 

0028 

0957 

0133 

0071 

0357 

0599 

0601 

0055 

0715 

0769 

0951 

0906 

0918 

0935 

0948 

0955 

0947 

0333 

0947 

0912 

GB 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

GD 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

VX 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

HD 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 
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APPENDIX 1: 

FIGURES 1 THROUGH 26 



FIGURE 1: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 3D2, TUBE 0942 



FIGURE 2: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 3D2, TUBE 0942 

^ Ion 294.00 (293.70 to 294.70): 
Ion 292.00 (291.70 to 292.70): 
Ion 290.00 (289.70 to 290.70): 
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55000 
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PP0942.D 
PP0942.D 



FIGURE 3: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 3ET, TUBE 0958 

S: 



FIGURE 4: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM SET, TUBE 0958 
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FIGURE 5: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4D2, TUBE 0954 
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FIGURE 6: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4D2, TUBE 0954 

Ujundance" Ion 294.00 (293.70 to 294.70): PP0954.D 
lOlk 292.00 (291.70 to 292.70): PP0954.D 
Ion 290.00 (289.70 to 290.70): PP0954.D 
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FIGURE 7: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4FT, TUBE 0936 
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FIGURE 8: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4FT, TUBE 0936 

Aibundance Ion 294.00 (293.70 to 294.70): PP0936.D 
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FIGURE 9: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4C, TUBE 0714 



FIGURE 10: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4C, TUBE 0714 
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FIGURE II: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4A, TUBE 0959 
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FIGURE 12: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 4A, TUBE 0959 
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FIGURE 13: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM IFA, TUBE 0824 
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FIGURE 14: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM IFA, TUBE 0824 
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FIGURE 15: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 1C2, TUBE 0963 
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FIGURE 16: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 1C2, TUBE 0963 
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FIGURE 17: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM IDl, TUBE 0953 



FIGURE 18: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM IDl, TUBE 0953 
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FIGURE 19: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM E205, TUBE 0924 



FIGURE 20: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM E205, TUBE 0924 

abundance 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

rime-->14 .00 

Ion 294.00 (293.70 to 294.70): PP0924.D 
Ion 29(2.00 (291.70 to 292.70): PP0924.D 

90.00 (289.70 to 290.70): PP0924.D 

1 5 . 0 0 1 5 . 5 0 1 6 . 0 0 
H^.^AM\^/|IA^.A^IJL^A.^^^X\.-^V .. 

1 6 . 5 0 



FIGURE 21: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM III, TUBE 0365 
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FIGURE 22: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 111, TUBE 0365 
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FIGURE 23: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 113, TUBE 0670 



FIGURE 24: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 113, TUBE 0670 
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FIGURE 25: TOTAL ION CHROMATOGRAM OF AIR 
SAMPLE FROM 132, TUBE 0929 
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FIGURE 26: PCB EXTRACTED ION CHROMATOGRAM OF AIR 
SAMPLE FROM 132, TUBE 0929 
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TABLES 2 THROUGH 14 
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TABLE 2. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 302, 
TUBE 0942 

Site 3D2-S, Tube 0942 
Compound 

4-methyl-2-pentanone 

pentachlorobiphenyl 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

propyl benzene 

benzaldehyde 

dichlorobenzene 

2,3,6-trimethyl octane 

unknown 

C3 benzene 

acetophenone 

0,0-diethyl-S-ethylphosphorothioate 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

unknown 

benzoic acid 

naphthalene 

Retention Time 
(minutes) 

not found 

not found 

2.32 

2.82 

3.37 

3.90 

4.99 

5.27 

5.39 

5.61 

6.90 

7.75 

7.82 

8.34 

8.42 

8.59 

8.70 

8.94 

9.40 

9.47 

9.62 

9.80 

9.92 

10.13 

Concentration 
pe/L 

not found 

not found 

7.9 

20 

0.10 

12 

390 

1.0 

82 

17 

140 

16 

400 

0.70 

1.0 

0.50 

10 

230 

0.0 

0.20 

2.3 

4.6 

650 

100 
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TABLE 2. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 302, 
TUBE 0942 

Site 3D2-S, Tube 0942 
Compound 

unknown 

unknown 

unknown 

benzothiazole 

unknown 

2-[bis[l-isopropyl]aminoethanol 

N,N-dibutylformamide 

2-methyl naphthalene 

trichlorophenol 

1-methyl naphthalene 

unknown 

biphenyl 

1,1 '-oxybis-benzene 

N,N-diethylbenzamide 

n-propyl-benzamide 

4-methyl-2,6-di(tert)butyl phenyol 

C3 naphthalene 

1,6-dimethylnaphthalene 

l,5-bis(l,l-dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

1,2-dihydro-acenaphthylene 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cyclohexadiene-1,4-
dione 

2-methyl-1,1 '-biphenyl 

Retention Time 
(minutes) 

10.13 

10.35 

10.43 

10.47 

10.52 

10.73 

10.73 

10.88 

11.12 

11.15 

11.29 

11.61 

11.73 

11.92 

12.03 

12.09 

12.15 

12.19 

12.22 

12.23 

12.32 

12.32 

Concentration 
pg/L 

1.4 

210 

1.8 

260 

0.60 

0.90 

0.90 

2.1 

0.10 

13 

1.4 

43 

63 

0.10 

12 

0.60 

0.60 

2.1 

0.30 

0.30 

0.50 

2.1 
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TABLE 2. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 302, 
TUBE 0942 

Site 302-S, Tube 0942 
Compound 

unknown 

unknown 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

unknown 

isopropyl myristate 

trichlorobiphenyl 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

trichlorobiphenyl 

phenanthrene 

dibutyl phthalate 

trichlorobiphenyl 

hexadecanoic acid 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

dioctyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

tetrachlorobiphenyl 

Retention Time 
(minutes) 

12.64 

12.85 

12.85 

12.94 

12.98 

13.09 

13.77 

13.92 

14.12 

14.17 

14.34 

14.54 

14.59 

14.69 

14.79 

14.94 

15.14 

15.30 

15.43 

15.46 

15.62 

15.62 

Concentration 
pg/L 

36 

24 

140 

0.20 

1.0 

0.20 

3.1 

0.20 

0.10 

1.1 

14 

1.9 

0.40 

2.9 

0.10 

0.30 

0.30 

0.10 

0.40 

0.0 

0.0 

0.10 
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TABLE 3. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 3ET, 
TUBE 0958 

Site 3ET-S, Tube 0958 
Compound 

trichlorofluoromethane 

diisopropylamine 

hexane 

trichloroediylene 

4-methyl-2-pentanone 

toluene 

3-heptanone 

1-octene 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

2,3,6-trimethyl octane 

dichlorobenzene 

unknown 

C3 benzene 

acetophenone 

triethyl ester phosphoric acid 

unknown 

decahydro-2-methyl naphthalene 

benzoic acid 

0,0-diethyl-S-ethylphosphorothioate 

naphthalene 

Retention Time 
(minutes) 

2.14 

2.60 

2.65 

2.97 

3.69 

3.98 

4.20 

4.22 

4.35 

5.14 

5.81 

6.07 

6.35 

6.47 

6.68 

6.71 

6.71 

7.05 

7.44 

7.53 

7.53 

7.69 

7.75 

Concentration 
pg/L 

0.40 

0.0 

8.8 

0.0 

42 

300 

23 

0.30 

40 

76 

110 

19 

0.70 

1.5 

1.7 

57 

57 

1.0 

22 

0.20 

140 

0.0 

5.4 
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TABLE 3. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 3ET, 
TUBE 0958 

Site 3ET-S, Tube 0958 
Compound 

unknown 

unknown 

benzothiazole 

unknown 

unknown 

unknown 

2-methyl naphthalene 

2-[bis[l -isopropyl]aminoethanol 

NJ>I-dibutylfonnamide 

1-methyl naphthalene 

n-propyl-benzamide 

trichlorophenol 

1,5-bis( 1,1 -dimethy lethyl)-3,3-dimethy 1-
bicyclo[3.1.0]hexan-2-one 

biphenyl 

N,N-diethylbenzamide 

1,1 '-oxybis-benzene 

1,6-dimethylnaphthalene 

C3 naphthalene 

1,2-dihydro-acenaphthylene 

2-methyl-1,1 '-biphenyl 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cyclohexadiene-
1,4-dione 

4-methyl-2,6-di(tert)butyl phenyol 

Retention Time 
(minutes) 

7.80 

7.93 

8.12 

8.17 

8.19 

8.43 

8.51 

8.71 

8.71 

8.77 

9.02 

9.09 

9.13 

9.21 

9.31 

9.33 

9.42 

9.51 

9.54 

9.60 

9.60 

9.85 

Concentration 
pg/L 

0.50 

1.0 

130 

0.60 

2.1 

0.40 

0.80 

0.90 

0.90 

6.9 

1.0 

0.10 

0.90 

9.2 

0.40 

12.0 

3.8 

1.1 

0.50 

0.10 

0.60 

0.10 
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TABLE 3. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 3ET, 
TUBE 0958 

Site 3ET-S, Tube 0958 
Compound 

unknowTi 

unknown 

diphenylamine 

diphenylmethanone 

unknown 

diethyl phthalate 

trichlorobiphenyl 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

hexadecanoic acid 

trichlorobiphenyl 

phenanthrene 

trichlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

dioctyl phthalate 

dibutyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

pentachlorobiphenyl 

tetrachlorobiphenyl 

diisooctyl phthalate 

pentachlorobiphenyl 

Retention Time 
(minutes) 

10.00 

10.03 

10.06 

10.10 

10.15 

10.22 

10.86 

11.03 

11.24 

11.36 

11.37 

11.43 

11.52 

11.53 

11.58 

11.60 

11.64 

11.81 

11.81 

12.08 

12.18 

12.45 

12.73 

12.74 

Concentration 
pg/L 

0.30 

0.50 

0.40 

0.10 

0.20 

0.80 

0.20 

0.50 

0.20 

0.30 

0.30 

0.30 

0.10 

0.20 

0.20 

22 

200 

0.10 

0.10 

0.20 

0.10 

0.10 

0.30 

0.10 
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TABLE 4. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 402, 
TUBE 0954 

Site 402-S, Tube 0954 
Compound 

trichlorofluoromethane 

diisopropylamine 

hexane 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

3-heptanone 

1-octene 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

2,3,6-trimethyl octane 

dichlorobenzene 

C3 benzene 

unknown 

acetophenone 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

unknown 

unknown 

0,0-diethyl-S-ethylphosphorothioate 

naphthalene 

benzoic acid 

Retention Time 
(minutes) 

2.13 

2.60 

2.67 

3.11 

3.69 

3.98 

4.20 

4.22 

4.34 

5.14 

5.75 

6.06 

6.37 

6.47 . 

6.51 

6.69 

6.83 

7.04 

7.18 

7.42 

7.57 

7.68 

7.75 

7.80 

Concentration 
pg/L 

0.10 

0.0 

0.60 

0.0 

23 

290 

41 

0.20 

29 

100 

4.6 

30 

0.40 

2.5 

2.7 

3.2 

2.6 

3.7 

4.3 

30 

3.7 

0.10 

9.8 

5.6 
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TABLE 4. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 402, 
TUBE 0954 

Site 4D2-S, Tube 0954 
Compound 

unknown 

benzothiazole 

unknown 

2-[bis[l-isopropyl]aminoethanol 

N,N-dibutylformamide 

unknown 

trichlorophenol 

1-methyl naphthalene 

2-methyl naphthalene 

unknown 

n-propyl-benzamide 

1,6-dimethylnaphthalene 

biphenyl 

1,1 '-oxybis-benzene 

2,6-bis( 1,1 -dimethy lethyl)-2,5-
cyclohexadiene-1,4-dione 

1,2-dihydro-acenaphthylene 

1,5-bis( 1,1 -dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

2-methyl-1,1 '-biphenyl 

unknown 

N,N-diethylbenzamide 

4-methyl-2,6-di(tert)butyl phenyol 

C3 naphthalene 

unknown 

Retention Time 
(minutes) 

7.84 

8.12 

8.19 

8.31 

8.31 

8.57 

8.66 

8.76 

8.76 

8.78 

9.04 

9.12 

9.21 

9.33 

9.46 

9.51 

9.53 

9.59 

9.65 

9.65 

9.85 

9.93 

10.00 

Concentration 
pg/L 

0.80 

77 

2.9 

0.30 

0.30 

0.50 

0.20 

10 

10 

0.30 

0.40 

0.40 

17 

24 

10.0 

0.70 

0.50 

0.10 

0.20 

0.20 

0.50 

0.40 

0.40 
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TABLE 4. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 402, 
TUBE 0954 

Site 402-S, Tube 0954 
Compound 

unknown 

diphenylmethanone 

diethyl phthalate 

diphenylamine 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

trichlorobiphenyl 

isopropyl myristate 

hexadecanoic acid 

trichlorobiphenyl 

phenanthrene 

trichlorobiphenyl 

dibutyl phthalate 

dioctyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

diisooctyl phthalate 

pentachlorobiphenyl 

Retention Time 
(minutes) 

10.19 

10.20 

10.23 

10.48 

10.62 

10.98 

11.25 

11.32 

11.32 

11.40 

11.59 

11.60 

11.60 

11.83 " 

11.94 

12.00 

12.05 

12.05 

12.16 

12.60 

12.70 

12.74 

Concentration 
pg/L 

0.30 

0.20 

0.50 

0.70 

0.30 

0.10 

0.20 

0.10 

0.10 

0.30 

0.20 

62 

7.6 

0.0 

0.20 

0.10 

0.10 

0.0 

0.10 

0.20 

0.60 

0.10 
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TABLE 5. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4FT, 
TUBE 0936 

Site 4FT-S, Tube 0936 
Compound 

trichlorofluoromethane 

diisopropylamine 

hexane 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

3-heptanone 

1-octene 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

dichlorobenzene 

2,3,6-trimethyl octane 

unknown 

C3 benzene 

acetophenone 

triethyl ester phosphoric acid 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

decahydro-2-methyl naphthalene 

unknown 

naphthalene 

benzoic acid 

Retention Time 
(minutes) 

2.12 

2.51 

2.68 

2.97 

3.68 

3.97 

4.19 

4.22 

4.33 

5.13 

5.8 

6.05 

6.46 

6.64 

6.68 

6.74 

6.74 

7.03 

7.35 

7.42 

7.48 

7.54 

7.74 

7.77 

Concentration 
pg/L 

0.10 

0.0 

0.30 

0.10 

93 

420 

29 

0.20 

38 

110 

13 

32 

3.4 

0.9 

2.8 

13 

13 

0.80 

0.0 

38 

0.40 

0.70 

9.4 

12 
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TABLE 5. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4FT, 
TUBE 0936 

Site 4FT-S, Tube 0936 
Compound 

unknown 

unknown 

benzothiazole 

unknown 

unknown 

2-[bis[l -isopropyl]aminoethanol 

N,N-dibutylformamide 

1-methyl naphthalene 

2-methyl naphthalene 

trichlorophenol 

n-propyl-benzamide 

biphenyl 

N,N-diethylbenzamide 

1,1 '-oxybis-benzene 

4-methyl-2,6-di(tert)butyl phenyol 

C3 naphthalene 

1,6-dimethylnaphthalene 

l,5-bis(l,l-dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

2-methyl-1,1 '-biphenyl 

2,6-bis(l,l-dimethylethyl)-2,5-cyclohexadiene-
1,4-dione 

1,2-dihydro-acenaphthylene 

unknown 

unknown 

Retention Time 
(minutes) 

7.83 

7.97 

8.11 

8.41 

8.54 

8.57 

8.57 

8.75 

8.75 

9.06 

9.07 

9.20 

9.30 

9.52 

9.44 

9.50 

9.50 

9.58 

9.59 

9.62 

9.82 

9.99 

10.02 

Concentration 
pg/L 

0.50 

59 

93 

1.5 

0.40 

0.60 

0.60 

16 

16 

0.20 

1.8 

17 

0.10 

19 

0.80 

2.6 

7.8 

4.2 

0.30 

0.90 

0.30 

1.0 

0.20 



102 

TABLE 5. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4FT, 
TUBE 0936 

Site 4FT-S, Tube 0936 
Compound 

diphenylamine 

unknown 

diphenylmethanone 

diethyl phthalate 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

trichlorobiphenyl 

isopropyl myristate 

trichlorobiphenyl 

trichlorobiphenyl 

dioctyl phthalate 

tetrachlorobiphenyl 

dibutyl phthalate 

tetrachlorobiphenyl (nc) 

phenanthrene 

hexadecanoic acid 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

diisooctylphthalate 

pentachlorobiphenyl 

Retention Time 
(minutes) 

10.08 

10.14 

10.14 

10.23 

10.65 

11.12 

11.20 

11.32 

11.36 

11.49 

11.55 

11.55 

11.57 

11.68 

11.76 

12.06 

12.09 

12.23 

12.23 

12.60 

12.73 

12.74 

Concentration 
pg/L 

0.60 

0.10 

0.40 

0.20 

0.10 

0.10 

0.20 

0.10 

0.20 

0.30 

0.10 

76 

0.40 

2.6 

0.40 

0.10 

0.0 

0.0 

0.0 

O.IO 

0.70 

0.10 
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TABLE 6. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4C, 
TUBE 0714 

Site 4C, Tube 0714 
Compound 

2-[bis[l -isopropyl]aminoethanol 

trichlorofluoromethane 

diisopropylamine 

n-(isopropyl)-2-propananune 

hexane 

chloroform 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

1,4-oxathiane 

benzaldehyde 

propyl benzene 

phenol 

2,3,6-trimethyl octane 

dichlorobenzene 

acetophenone 

unknown 

limonene 

decahydro-2-methyl naphthalene 

Retention Time 
(minutes) 

not foimd 

2.15 

2.51 

2.62 

2.62 

2.67 

2.95 

3.67 

3.97 

4.11 

4.18 

4.33 

5.J3 

5.68 

5.79 

5.91 

6.27 

6.34 

6.45 

6.50 

6.67 

6.92 

7.00 

Concentration 
pg/L 

not foimd 

1.9 

0.10 

31 

24 

0.10 

0.0 

30 

310 

3.0 

30.0 

95 

140 

0.70 

140 

7.0 

0.20 

0.30 

2.1 

3.2 

2.7 

1.4 

0.20 
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TABLE 6. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4C, 
TUBE 0714 

Site 4C, Tube 0714 
Compound 

triethyl ester phosphoric acid 

C3 benzene 

benzoic acid 

unknown 

unknown 

naphthalene 

unknown 

0,0-diethyl-S-ethylphosphorothioate 

benzothiazole 

trichlorobenzene 

unknown 

unknown 

N,N-dibutylformamide 

1-methyl naphthalene 

unknown 

trichlorophenol 

2-methyl naphthalene 

1,1 '-oxybis-benzene 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cyclohexadiene-
1,4-dione 

biphenyl 

1,6-dimethylnaphthalene 

1,5-bis( 1,1 -dimethy lethyl)-3,3-dimethyl-
1 bicyclo[3.1.0]hexan-2-one 

Retention Time 
(minutes) 

7.03 

7.14 

7.53 

7.69 

7.70 

7.77 

7.77 

7.89 

8.10 

8.17 

8.17 

8.45 

8.50 

8.62 

8.93 

9.22 

9.30 

9.30 

9.39 

9.40 

9.64 

9.67 

Concentration 
pg/L 

4.1 

1.5 

380 

4.3 

1.4 

79 

0.80 

0.10 

38 

0.10 

1.6 

0.70 

12 

28 

0.30 

0.10 

12 

35 

0.50 

2.1 

6.9 

0.30 
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TABLE 6. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4C, 
TUBE 0714 

Site 4C, Tube 0714 
Compound 

diethyl phthalate 

2-methyl-1,1 '-biphenyl 

4-methyl-2,6-di(tert)butyl phenyol 

1,2-dihydro-acenaphthylene 

n-propyl-benzamide 

unknown 

diphenylamine 

N,N-diethylbenzamide 

unknown 

C3 naphthalene 

unknown 

diphenylmethanone 

trichlorobiphenyl 

isopropyl myristate 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

trichlorobiphenyl 

trichlorobiphenyl 

dibutyl phthalate 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

phenanthrene 

tetrachlorobiphenyl (nc) 

Retention Time 
(minutes) 

9.81 

9.88 

10.03 

10.04 

10.10 

10.10 

10.22 

10.23 

10.28 

10.44 

10.62 

10.68 

10.§2 

11.26 

11.45 

11.47 

11.47 

11.57 

11.64 

11.64 

11.72 

11.88 

11.95 

Concentration 
pg/L 

0.40 

2.9 

0.20 

2.7 

8.3 

8.3 

1.5 

0.50 

0.20 

5.2 

1.2 

0.80 

0.10 

0.30 

0.20 

0.50 

0.50 

160 

0.20 

0.20 

0.10 

36 

0.10 
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TABLE 6. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4C, 
TUBE 0714 

Site 4C, Tube 0714 
Compound 

dioctyl phthalate 

pentachlorobiphenyl 

hexadecanoic acid 

tetrachlorobiphenyl 

diisooctyl phthalate 

tetrachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.05 

12.23 

12.56 

12.74 

12.93 

13.05 

13.20 

Concentration 
PgA. 

0.20 

0.10 

27 

6.7 

3.0 

4.8 

0.10 
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TABLE 7. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4A, 
TUBE 0959 

Site 4A-S, Tube 0959 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

propyl benzene 

benzaldehyde 

2,3,6-trimethyl octane 

dichlorobenzene 

unknown 

C3 benzene 

acetophenone 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

unknown 

unknown 

0,0-diethyl-S-ethylphosphorothioate 

benzoic acid 

Retention Time 
(minutes) 

2.37 

2.82 

3.23 

3.92 

4.42 

5.00 

5.06 

5.44 

5.64 

6.91 

7.76 

7.83 

8.12 

8.43 

8.59 

8.71 

8.93 

9.03 

9.25 

9.51 

9.70 

9.86 

9.88 

Concentration 
pg/L 

78 

120 

0.60 

44 

6.9 

610 

0.20 

43 

130 

180 

23 

240 

3.3 

4.0 

0.50 

5.8 

150 

0.70 

0.20 

4.1 

2.9 

0.10 

480 
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TABLE 7. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4A, 
TUBE 0959 

Site 4A-S, Tube 0959 
Compound 

naphthalene 

unknown 

unknown 

benzothiazole 

2-[bis[l-isopropyl]aminoethanol 

N,N-dibutylformamide 

imknown 

unknown 

2-methyl naphthalene 

1-methyl naphthalene 

trichlorophenol 

1,6-dimethylnaphthalene 

1,1 '-oxybis-benzene 

biphenyl 

n-propyl-benzamide 

C3 naphthalene 

unknown 

2-methyl-1,1 '-biphenyl 

1,5-bis( 1,1 -dimethylethyl)-3,3-dimethyl-
bicycIo[3.1.0]hexan-2-one 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cycIohexadiene-1,4-
dione 

N,N-diethylbenzamide 

1,2-dihydro-acenaphthylene 

Retention Time 
(minutes) 

10.14 

10.38 

10.44 

10.49 

10.67 

10.67 

10.80 

10.88 

10.89 

11.16 

11.56 

11.62 

11.74 

11.84 

12.12 

12.16 

12.23 

12.27 

12.28 

12.32 

12.38 

12.50 

Concentration 
pg/L 

88 

42 

1.4 

150 

0.50 

0.50 

1.0 

0.90 

1.1 

13 

0.20 

0.40 

17 

0.80 

3.7 

0.70 

2.1 

0.1 

0.200 

0.60 

0.30 

1.4 
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TABLE 7. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 4A, 
TUBE 0959 

Site 4A-S, Tube 0959 
Compound 

4-raethyl-2,6-di(tert)butyl phenyol 

unknown 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

unknown 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

trichlorobiphenyl 

trichlorobiphenyl 

phenanthrene 

dibutyl phthalate 

trichlorobiphenyl 

tetrachlorobiphenyl (nc) 

dioctyl phthalate 

tetrachlorobiphenyl 

hexadecanoic acid 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

diisooctyl phthalate 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.61 

12.65 

12.86 

12.93 

12.99 

13.07 

13.64 

13.77 

13.87 

14.17 

14.35 

14.55 

14.60 

14.84 

14.87 

15.05 

15.11 

15.31 

15.40 

15.42 

15.70 

16.20 

16.29 

16.32 

Concentration 
pg/L 

0.20 

20.0 

41 

0.20 

0.60 

0.50 

0.10 

2.4 

0.10 

1.3 

26 

1-9 

0.50 

0.10 

0.0 

1.2 

0.70 

0.30 

0.20 

0.90 

0.40 

350 

0.10 

0.30 
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TABLE 8. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM IFA, 
TUBE 0824 

Site IF-A, Tube 0824 
Compound 

4-methyl-2-pentanone 

unknown 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

toluene 

1 -octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

propyl benzene 

benzaldehyde 

2,3,6-trimethyl octane 

dichlorobenzene 

C3 benzene 

acetophenone 

unknown 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

0,0-diethyl-S-ethylphosphorothioate 

benzoic acid 

unknown 

unknown 

Retention Time 
(minutes) 

not found 

not found 

2.36 

2.81 

3.22 

3.96 

5.02 

5.28 

5.42 

5.64 

6.91 

7.76 

7.83 

8.12 

8.43 

8.71 

8.71 

8.91 

9.09 

9.21 

9.40 

9.69 

9.75 

10.10 

Concentration 
pg/L 

not found 

not found 

29 

16 

0.30 

55 

1200 

3.0 

120 

170 

140 

40.0 

340 

3.9 

10.0 

16 

16 

6.1 

0.50 

0.30 

0.0 

9.3 

58 

17 
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TABLE 8. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM IFA, 
TUBE 0824 

Site IF-A, Tube 0824 
Compound 

unknown 

naphthalene 

benzothiazole 

unknovra 

2-methyl naphthalene 

2-[bis[l-isopropyl]aminoethanol 

N,N-dibutylformamide 

unknown 

trichlorophenol 

1-methyl naphthalene 

biphenyl 

1,6-dimethylnaphthalene 

l,5-bis(l,l-dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

1,1 '-oxybis-benzene 

N,N-diethylbenzamide 

4-methyl-2,6-di(tert)butyI phenyol 

n-propyl-benzamide 

C3 naphthalene 

unknown 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cyclohexadiene-
1,4-dione 

2-methyl-1,1 '-biphenyl 

unknown 

1,2-dihydro-acenaphthylene 

Retention Time 
(minutes) 

10.10 

10.14 

10.49 

10.81 

10.89 

10.90 

10.90 

10.96 

11.11 

11.16 

11.62 

11.62 

11.71 

11.74 

11.93 

12.01 

12.03 

12.16 

12.23 

12.32 

12.33 

12.53 

12.62 

Concentration 
pg/L 

6.8 

150 

96 

2.5 

2.8 

42 

42 

9.0 

0.20 

20.0 

85 

0.80 

0.50 

110 

0.20 

0.60 

13 

0.60 

22 

1.0 

3.3 

0.60 

1.0 
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TABLE 8. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 1 FA, 
TUBE 0824 

Site IF-A, Tube 0824 
Compound 

unknown 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

trichlorobiphenyl 

phenanthrene 

trichlorobiphenyl 

trichlorobiphenyl 

tetrachlorobiphenyl 

hexadecanoic acid 

dibutyl phthalate 

dioctyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.64 

12.86 

12.87 

12.99 

13.61 

13.78 

14.18 

14.35 

14.40 

14.60 

14.79 

15.05 

15.12 

15.13 

15.32 

15.40 

15.52 

15.75 

15.75 

16.33 

16.71 

Concentration 
pg/L 

72 

70 

1.1 

1.1 

0.10 

4.3 

8.8 

59 

4.0 

1.1 

1.4 

2.0 

72 

21 

2.0 

2.8 

1.5 

8.2 

8.2 

0.80 

0.30 
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TABLE 9. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 1C2, 
TUBE 0963 

Site lC-2, Tube 0963 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

propyl benzene 

benzaldehyde 

2,3,6-trimethyl octane 

dichlorobenzene 

C3 benzene 

unknown 

acetophenone 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

benzoic acid 

unknown 

unknown 

Retention Time 
(minutes) 

2.32 

2.81 

3.34 

3.91 

4.44 

4.97 

5.31 

5.42 

5.63 

6.91 

7.75 

7.83 

8.12 

8.47 

8.47 

8.60 

8.69 

9.37 

9.62 

9.68 

9.91 

9.92 

10.09 

10.10 

Concentration 
pg/L 

0.10 

0.0 

4.6 

26 

5.1 

1500 

1.7 

76 

480 

530 

64 

320 

14 

22 

160 

3.3 

13 

15 

8.8 

24 

24 

180 

14 

5.5 
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TABLE 9. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 1C2, 
TUBE 0963 

Site lC-2, Tube 0963 
Compound 

naphthalene 

unknown 

benzothiazole 

2-methyl naphthalene 

N,N-dibutylformamide 

2-[bis[l -isopropyl]aminoethanol 

unknown 

1 -methyl naphthalene 

unknown 

1,6-dimethyhiaphthalene 

biphenyl 

trichlorophenol 

n-propyl-benzamide 

1,1 '-oxybis-benzene 

1,5-bis( 1,1 -dimethy lethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

C3 naphthalene 

2,6-bis( 1,1 -dimethy lediyl)-2,5-cyclohexadiene-1,4-
dione 

2-methyl-1,1'-biphenyl 

N,N-diethylbenzamide 

unknown 

4-methyl-2,6-di(tert)butyl phenyol 

1,2-dihydro-acenaphthylene 

unknown 

Retention Time 
(minutes) 

10.13 

10.18 

10.48 

10.89 

10.89 

10.89 

10.94 

11.16 

11.29 

11.60 

11.61 

11.65 

11.71 

11.73 

11.84 

12.14 

12.31 

12.32 

12.43 

12.44 

12.58 

12.61 

12.84 

Concentration 
pg/L 

200 

87 

140 

8.7 

160 

160 

4.6 

54 

15 

1.4 

37 

0.60 

140 

19 

1.2 

1.3 

1.3 

11 

1.2 

49 

0.90 

2.2 

13 
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TABLE 9. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 1C2, 
TUBE 0963 

Site lC-2, Tube 0963 
Compound 

diethyl phthalate 

diphenylmethanone 

unknown 

diphenylamine 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

trichlorobiphenyl 

phenanthrene 

dibutyl phthalate 

trichlorobiphenyl 

tetrachlorobiphenyl 

trichlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

hexadecanoic acid 

dioctyl phthalate 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

diisooctyl phthalate 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.85 

12.97 

13.04 

13.40 

13.68 

13.76 

13.92 

14.33 

14.55 

14.58 

14.78 

14.89 

14.92 

15.03 

15.15 

15.18 

15.42 

15.73 

16.07 

16.29 

16.31 

16.31 

Concentration 
pg/L 

100 

2.4 

0.60 

3.5 

0.20 

4.4 

0.20 

98 

5.3 

0.50 

0.40 

1.2 

0.40 

2.3 

0.70 

28 

2.8 

2.3 

0.20 

1.3 

0.20 

0.30 
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TABLE 10. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 101, 
TUBE 0953 

Site lD-1, Tube 0953 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1 -octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

dichlorobenzene 

C3 benzene 

2,3,6-trimethyl octane 

unknown 

acetophenone 

triethyl ester phosphoric acid 

0,0-diethyl-S-ethylphosphorothioate 

decahydro-2-methyl naphthalene 

unknown 

benzoic acid 

unknown 

naphthalene 

Retention Time 
(minutes) 

2.43 

2.79 

3.34 

3.89 

4.44 

4.99 

5.31 

5.42 

5.61 

6.90 

7.81 

7.84 

8.42 

8.45 

8.48 

8.89 

9.02 

9.31 

9.65 

9.67 

9.89 

9.91 

10.07 

10.07 

Concentration 
pg/L 

0.30 

4.5 

11 

20 

5.0 

1000 

0.30 

54 

ISO 

430 

370 

110 

13 

85 

1.0 

7.0 

38 

160 

12 

0.9 

14 

600 

12 

16 
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TABLE 10. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 101, 
TUBE 0953 

Site 10-1, Tube 0953 
Compound 

unknown 

benzothiazole 

unknown 

2-methyl naphthalene 

N,N-dibutylfomiamide 

2-[bis[l-isopropyl]aminoethanol 

unknown 

1-methyl naphthalene 

trichlorophenol 

imknown 

1,6-dimethylnaphthalene 

1,1 '-oxybis-benzene 

biphenyl 

1,5-bis( 1,1 -dimethylethy l)-3,3-dimediy 1-
bicyclo[3.1.0]hexan-2-one 

n-propyl-benzamide 

2,6-bis( 1,1 -dimethylethy l)-2,5-cyclohexadiene-1,4-
dione 

2-methyl-1,1 '-biphenyl 

unknown 

unknown 

N,N-diethylbenzamide 

unknown 

4-methyl-2,6-di(tert)butyl phenyol 

1,2-dihydro-acenaphthylene 

Retention Time 
(minutes) 

10.17 

10.46 

10.60 

10.87 

10.88 

10.88 

10.90 

11.14 

11.18 

11.27 

11.60 

11.72 

11.82 

11.'S2 

12.01 

12.30 

12.31 

12.39 

12.43 

12.48 

12.51 

12.57 

12.60 

Concentration 
pg/L 

50 

220 

1.4 

5.2 

140 

140 

1.5 

37 

0.40 

11 

1.2 

9.8 

1.9 

0.50 

8.0 

0.80 

6.7 

7.7 

36 

0.40 

1.9 

0.70 

1.5 
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TABLE 10. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 101, 
TUBE 0953 

Site lD-1, Tube 0953 
Compound 

C3 naphthalene 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

trichlorobiphenyl 

phenanthrene 

trichlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl (nc) 

trichlorobiphenyl 

hexadecanoic acid 

tetrachlorobiphenyl 

dibutyl phthalate 

dioctyl phthalate 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.75 

12.84 

12.92 

12.97 

13.66 

13.81 

13.91 

14.32 

14.57 

14.77 

14.84 

14.87 

15.02 

15.03 

15.10 

15.12 

15.49 

15.72 

16.06 

16.34 

16.34 

Concentration 
pg/L 

3.2 

52 

0.30 

1.5 

0.20 

0.10 

0.30 

83 

0.80 

0.60 

0.20 

1.4 

0.90 

2.0 

61 

21 

0.60 

2.0 

0.10 

0.0 

0.10 
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TABLE 11. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM E205, 
TUBE 0924 

Site E20S S, Tube 0924 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

dichlorobenzene 

2,3,6-trimethyl octane 

C3 benzene 

acetophenone 

unknown 

triethyl ester phosphoric acid 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

decahydro-2-methyl naphthalene 

unknown 

benzoic acid 

naphthalene 

Retention Time 
(minutes) 

2.35 

2.81 

3.24 

3.90 

4.45 

4.97 

5.30 

5.39 

5.62 

6.90 

7.82 

7.84 

8.31 

8.50 

8.68 

8.68 

8.89 

9.02 

9.42 

9.49 

9.61 

9.69 

9.90 

10.08 

Concentration 
pg/L 

100 

87 

0.20 

180 

1.3 

1400 

1.1 

45 

510 

190 

390 

39 

1.1 

3.4 

15 

15 

3.9 

2.7 

0.0 

5.7 

2.9 

11 

190 

19 
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TABLE 11. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM E205, 
TUBE 0924 

Site E205 S, Tube 0924 
Compound 

unknown 

unknown 

unknown 

benzothiazole 

1-methyl naphthalene 

2-[bis[ 1 -isopropy l]aminoethanol 

N,N-dibutylformamide 

2-methyl naphthalene 

unknown 

1,6-diraethylnaphthalene 

biphenyl 

trichlorophenol 

n-propyl-benzamide 

1,1 '-oxybis-benzene 

N,N-diethylbenzamide 

C3 naphthalene 

1,5-bis( 1,1 -dimethyIethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

1,2-dihydro-acenaphthylene 

2-methyl-1,1 '-biphenyl 

2,6-bis( 1,1 -dimethylethyl)-2,5-cyclohexadiene-1,4-
dione 

4-methyl-2,6-di(tert)butyl phenyol 

unknown 

unknown 

Retention Time 
(minutes) 

10.42 

10.47 

10.54 

10.63 

10.71 

10.72 

10.72 

10.87 

11.28 

11.60 

11.60 

11.64 

11.70 

11.72 

11.97 

12.18 

12.23 

12.23 

12.27 

12.30 

12.57 

12.62 

12.84 

Concentration 
PSTL 

2.7 

0.40 

6.4 

7.8 

5.4 

1.8 

1.8 

2.1 

2.8 

1.7 

140 

0.20 

240 

160 

0.50 

1.2 

0.20 

0.50 

0.20 

0.40 

0.0 

62 

22 
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TABLE 11. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM E20S, 
TUBE 0924 

Site E205 S, Tube 0924 
Compound 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

unknown 

isopropyl myristate 

trichlorobiphenyl 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

phenanthrene 

dibutyl phthalate 

trichlorobiphenyl 

tetrachlorobiphenyl 

trichlorobiphenyl 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

hexadecanoic acid 

dioctyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.84 

12.92 

13.04 

13.07 

13.75 

13.91 

14.10 

14.32 

14.49 

14.57 

14.77 

14.87 

14.92 

15.03 

15.08 

15.12 

15.41 

15.72 

16.03 

16.29 

16.30 

Concentration 
pg/L 

130 

0.20 

1.7 

0.30 

2.8 

0.50 

0.10 

42 

3.9 

1.1 

1.1 

2.3 

0.90 

4.7 

1.0 

16 

3.5 

4.2 

0.30 

0.50 

0.30 
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TABLE 12. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM HI, 
TUBE 0365 

Site l l - l . Tube 0365 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1 -octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

dichlorobenzene 

C3 benzene 

2,3,6-trimethyl octane 

acetophenone 

unknown 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

benzoic acid 

unknown 

naphthalene 

Retention Time 
(minutes) 

2.35 

2.81 

3.35 

3.91 

4.26 

4.99 

5.26 

5.39 

5.62 

6.90 

7.81 

7.84 

8.42 

8.47 

8.48 

8.68 

8.89 

9.29 

9.66 

9.66 

9.90 

9.92 

10.04 

10.07 

Concentration 
pg/L 

61 

35 

11 

100 

0.40 

1100 

1.8 

160 

310 

310 

330 

110 

11 

100 

3.2 

12 

8.2 

97 

0.90 

24 

7.5 

680 

5.4 

24 
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TABLE 12. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 111, 
TUBE 0365 

Site 11-1, Tube 0365 
Compound 

unknown 

benzothiazole 

unknown 

2-methyl naphthalene 

N,N-dibutylfonnamide 

2-[bis[l-isopropyl]amino ethanol 

unknown 

uichlorophenol 

1-methyl naphthalene 

unknown 

1,6-dimethylnaphthalene 

1,1 '-oxybis-benzene 

biphenyl 

1,5-bis( 1,1 -dimethy Iethyl)-3,3-dimethy 1-
bicyclo[3.1.0]hexan-2-one 

n-propyl-benzamide 

2,6-bis( 1,1 -dimethy lethyl)-2,5-cyclohexadiene-1,4-
dione 

2-methyl-1,1 '-biphenyl 

N,N-diethylbenzamide 

unknown 

1,2-dihydro-acenaphthylene 

4-methyl-2,6-di(tert)butyl phenyol 

C3 naphthalene 

unknown 

Retention Time 
(minutes) 

10.07 

10.47 

10.54 

10.88 

10.88 

10.88 

10.91 

11.12 

11.14 

11.28 

11.60 

11.72 

11.81 

11.99 

12.08 

12.31 

12.31 

12.47 

12.51 

12.57 

12.58 

12.75 

12.79 

Concentration 
pg/L 

16 

67 

3.5 

7.6 

140 

140 

1.5 

0.30 

42 

7.2 

1.3 

14 

1.3 

33 

9.8 

1.7 

5.6 

0.40 

1.6 

4.5 

0.40 

3.5 

2.3 
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TABLE 12. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 111, 
TUBE 0365 

Site l l - l , Tube 0365 
Compound 

unknown 

diethyl phthalate 

diphenylamine 

diphenylmethanone 

isopropyl myristate 

trichlorobiphenyl 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

trichlorobiphenyl 

phenanthrene 

tetrachlorobiphenyl 

trichlorobiphenyl 

dibutyl phthalate 

tetrachlorobiphenyl (nc) 

hexadecanoic acid 

dioctyl phthalate 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

teu-achlorobiphenyl 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.83 

12.83 

12.85 

12.97 

13.76 

13.91 

14.16 

14.16 

14.31 

14.85 

14.88 

14.91 

14.92 

15.03 

15.10 

15.38 

15.40 

15.71 

15.71 

16.22 

16.31 

Concentration 
pg/L 

18 

108 

1.5 

1.7 

2.4 

0.20 

0.40 

1.7 

56 

0.20 

0.90 

82 

0.50 

1.2 

17 

0.80 

0.70 

1.8 

1.7 

0.10 

0.30 
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TABLE 13. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 113 
TUBE 0670 

Site 11-3, Tube 0670 
Compound 

trichlorofluoromethane 

hexane 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

dimethyl benzene 

benzaldehyde 

propyl benzene 

dichlorobenzene 

C3 benzene 

acetophenone 

unknown 

triethyl ester phosphoric acid 

unknown 

decahydro-2-methyl naphthalene 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

benzoic acid 

unknown 

naphthalene 

Retention Time 
(minutes) 

2.41 

2.88 

3.37 

3.90 

4.44 

4.97 

5.29 

5.39 

5.61 

6.90 

7.81 

7.84 

8.42 

8.4f 

8.68 

8.89 

9.31 

9.52 

9.61 

9.67 

9.67 

9.92 

10.09 

10.12 

Concentration 
pg/L 

3.7 

2.9 

0.90 

31 

16 

1000 

0.70 

70 

120 

410 

280 

120 

11 

100 

11 

9.3 

100 

6.1 

6.7 

59 

10 

610 

7.0 

190 
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TABLE 13. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 113, 
TUBE 0670 

Site 11-3, Tube 0670 
Compound 

unknown 

benzothiazole 

unknown 

N,N-dibutylformamide 

2-[bis[ 1 -isopropyl]aminoethanol 

2-methyl naphthalene 

1-methyl naphthalene 

unknown 

trichlorophenol 

1,1 '-oxybis-benzene 

l,5-bis(l,l-dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

biphenyl 

N,N-diethylbenzamide 

n-propyl-benzamide 

1,6-dimethylnaphthalene 

1,2-dihydro-acenaphthylene 

2-methyl-1,1 '-biphenyl 

2,6-bis( 1,1 -dimethylethyl)-2,5-cyclohexadiene-
1,4-dione 

unknown 

4-methyl-2,6-di(tert)butyl phenyol 

C3 naphthalene 

unknown 

diethyl phthalate 

Retention Time 
(minutes) 

10.17 

10.25 

10.47 

10.88 

10.88 

10.88 

11.14 

11.29 

11.63 

11.72 

11.78 

11.81 

11.92 

12.08 

12.17 

12.20 

12.31 

12.31 

12.43 

12.58 

12.75 

12.84 

12.84 

Concentration 
pg/L 

140 

6.1 

1.3 

140 

140 

5.7 

36 

6.9 

0.60 

14 

0.50 

1.2 

0.10 

4.7 

3.3 

1.5 

5.7 

1.5 

9.1 

0.50 

3.4 

8.6 

74 
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TABLE 13. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 113, 
TUBE 0670 

Site 11-3, Tube 0670 
Compound 

diphenylmethanone 

unknown 

diphenylamine 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

phenanthrene 

isopropyl myristate 

trichlorobiphenyl 

trichlorobiphenyl 

tetrachlorobiphenyl 

trichlorobiphenyl 

dibutyl phthalate 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

dioctyl phthalate 

hexadecanoic acid 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

pentachlorobiphenyl 

Retention Time 
(minutes) 

12.97 

13.05 

13.40 

13.63 

14.33 

14.43 

14.47 

14.58 

14.77 

14.88 

14.92 

14.92 

15.09 

15.09 

15.11 

15.16 

15.41 

15.41 

15.58 

16.62 

Concentration 
PgA. 

1.5 

0.40 

2.4 

0.20 

60 

0.30 

0.30 

0.60 

0.30 

0.90 

30 

0.30 

0.70 

0.70 

17 

0.80 

1.6 

0.80 

0.0 

0.10 
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TABLE 14. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 
TUBE 0929 

132, 

Site 132, Tube 0929 
Compound 

trichlorofluoromethane 

hexane 

chloroform 

diisopropylamine 

trichloroethylene 

4-methyl-2-pentanone 

toluene 

1-octene 

3-heptanone 

tetrachloroethylene 

benzaldehyde 

dimethyl benzene 

1,4-oxathiane 

propyl benzene 

acetophenone 

trimethyl octane 

limonene 

dichlorobenzene 

methyl ethyl benzene 

Retention Time 
(minutes) 

2.36 

2.81 

3.06 

3.31 

3.90 

4.40 

4.95 

5.19 

5.42 

5.63 

6.45 

6.56 

6.60 

7.68 

8.15 

8.30 

8.32 

8.43 

8.47 

Concentration 
pg/L 

74 

27 

300 

600 

57 

4.3 

1700 

1.9 

0.0 

560 

210 

57 

46 

30 

280 

1.1 

14 

12 

100 
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TABLE 14. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 132, 
TUBE 0929 

Site 132, Tube 0929 
Compound 

unknown 

triethyl ester phosphoric acid 

decahydro-2-methyl naphthalene 

unknown 

unknown 

unknown 

benzoic acid 

0,0-diethyl-S-ethylphosphorothioate 

unknown 

trichlorobenzene 

unknown 

1-methyl naphthalene 

benzothiazole 

N,N-dibutylformamide 

2-[bis[l-isopropy l]amino ethanol 

biphenyl 

trichlorophenol 

N-propyl benzamide 

2-methyl naphthalene 

Retention Time 
(minutes) 

8.48 

8.60 

9.18 

9.20 

9.42 

9.52 

9.53 

9.68 

10.00 

10.01 

10.08 
« 

10.26 

10.48 

10.62 

10.63 

10.79 

11.03 

11.05 

11.16 

Concentration 
pg/L 

7.8 

0.30 

1.3 

29 

12 

2.4 

5.3 

18 

2.6 

37 

4.9 

9.0 

73 

2.7 

2.7 

1.0 

0.10 

2.0 

45 
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TABLE 14. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 132, 
TUBE 0929 

Site 132, Tube 0929 
Compound 

l,5-bis(l,l-dimethylethyl)-3,3-dimethyl-
bicyclo[3.1.0]hexan-2-one 

1,1'-oxybisbenzene 

1,6-dimethylnaphthalene 

C3 naphthalene 

2,6-bis( 1,1 -dimethylethy l)-2,5-
cyclohexadiene-1,4-dione 

2-methyl-1,1 '-biphenyl 

N,N-diethylbenzamide 

unknown 

1,2-dihydro-acenaphthylene 

4-methyl-2,6-di(tert)butyl phenol 

unknown 

diphenylmethanone 

diphenylamine 

diethyl phthalate 

trichlorobiphenyl 

4-hydroxy-3,5-di-tert-butylbenzaldehyde 

isopropyl myristate 

trichlorobiphenyl 

Retention Time 
(minutes) 

11.26 

11.41 

11.53 

11.61 

11.63 

11.70 

11.84 

11.88 

11.96 

12.02 

12.22 

12.33 

12.81 

12.84 

13.31 

13.40 

13.65 

13.82 

Concentration 
PgA. 

0.50 

0.10 

0.50 

3.7 

0.10 

1.4 

0.30 

0.40 

1.7 

0.60 

36 

0.70 

1.5 

140 

0.10 

0.10 

0.20 

0.0 
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TABLE 14. SEMIQUANTITATIVE GC-MS RESULTS OF AIR SAMPLE FROM 132, 
TUBE 0929 

Site 132, Tube 0929 
Compound 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

phenanthrene 

hexadecanoic acid 

dialkyl phthalate (butyl) 

tetrachlorobiphenyl 

dioctyl phthalate 

tetrachlorobiphenyl (nc) 

tetrachlorobiphenyl 

tetrachlorobiphenyl 

pentachlorobiphenyl 

diisooctylphthalate 

pentachlorobiphenyl 

Retention Time 
(minutes) 

14.16 

14.17 

14.34 

14.45 

14.49 

14.55 

14.58 

14.71 

14.93 

14.98 

15.31 

15.36 

15.84 

Concentration 
pg/L 

0.10 

1.9 

60 

0.30 

3.6 

0.0 

0.0 

0.10 

0.30 

0.0 

0.30 

6.4 

0.10 
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ENCLOSURE 1: 

MASTER LIST OF POTENTIAL CONTAMINANTS OF PILOT PLANT 

BUILDING E5625 
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Enclosure 1 

MASTER LIST OF POTENTIAL CONTAMINANTS OF PILOT PLANT 
BUILDING E5625 

Chemicals Possibly throughout the Building, trom 1941 to 1985 

1. PCBs 
2. lead (in paint) 
3. asbestos 
3-A. mercury 
3-B. chromium salts 

Chemicals Possibly throughout the Building, from 1942 002 Production 

4. N,N',2,2',4,4',6.6'-octachlorocarbaniIide (CC2) 
5. N.N'-diphenylurea (DPU) 
6. bis(trichlorophenylurea) (TCPU) 
7. acedc acid/sodium acetate 
8. chlorine 
9. N,N'-dichlon3-bis(dichlorophenyI)urea 

10. tetrachloroquinone 
11. 1,1,2,2-tetrachIoroethane 
12. ethyl acetate 
13. lead (cf #2) 
14. copper 
15. zinc • 

Chemicals from Large-Scale GB Piloting, 1951-1956 or Longer, and 
Bench-Scale G-Agent Synthesis, Laboratories 202, 2F, 3D2, 4D1, 402, 
and 4F 

8. chlorine 
16. isopropyl methylphosphonofluoridate (GB) 
17. methanol/methoxide 
18. phosphorus trichloride (TH) 
19. dimethyl hydrogen phosphite (DMHP) 
20. hydrogen fluoride (or sometimes sodium fluoride?) 
21. hydrogen chloride (hydrochloric acid) 
22. chloromethane 
23. dimethyl ether 
24. monomediyl dihydrogen phosphite 
25. phosphorous acid 
26. "phosphates" 
27. tributylamine 
28. N,N'-diisopropylcarbodiimide 
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28-A. N'.N'-diisopropylurea 
28-B. N.N'-dicyclohexylcarbodiimide 
28-C. N,N'-dicycIohexylurea 
29. xylene 
30. carbon tetrachloride 
31. trichloroethylene 
32. Dowtherm A (73.5:26.5 diphenyl oxide/biphenyl) 
33. monomethyl raethylphosphonic acid ("phosphonic acid") 
34. mediylphosphonic acid anhydride ("pyrophosphonic acid") 
35. methylphosphonyl dichloride ("dichloro") 
36. methylphosphonyl difluoride (DF or "difluoro") 
37. phosphorus oxychloride 
38. isopropyl alcohol 
39. sodium hydroxide (NW) (aqueous) 
40. ethylene glycol 
41. charcoal (exhausted adsorbent) 
42. diisopropyl mediylphosphonate (DIMP) 
43. phosgene (CG) 
44. isopropyl methylphosphonochloridate ("chloro-GB") 
45. diisopropyl dimethylpyrophosphonate ("pyro") 
46. dihydrogen dimethylpyrophosphonate ("pyro acid") 
47. 2-chloropropane 
48.- isopropyl methylphosphonic acid ("i-acid") (or salts) 
49. methylphosphonofluoridic acid 
50. methylene chloride (?) 
51. ethyl acetoacetate 
52. pinacolyl methylphosphonofluoiidate (GD) 
53. cyclohexyl methylphosphonofluoridate (GF) 
54. 2-methylcyclohexyl methylphosphonofluoridate (EA 1356) 
55. jraris-2-mediylcyclohexyl methylphosphonofluoridate (EA 3534) 
56. pinacolyl alcohol [CH(CH3)(C[CH3]3)OH] 
57. cyclohexanol 
58. £is/tran5-2-methylcyclohexanol 
59. n3n5-2-methylcyclohexanoI 
60. pinacolyl methylphosphonic acid (or salts) 
61. cyclohexyl methylphosphonic acitl (or salts) 
62. sis/aai3S-2-methylcyclohexyl methylphosphonic acid (or salts) 
63. 2ans-2-methylcyclohexyl methylphosphonic acid (or salts) 
63-A. methylphosphonic acid (and salts) 

Chemicals from Limited Production of "Difluoro". 1975-1985, 
Laboratories 3E, 4E, and 4F 

20. hydrogen fluoride (or someumes sodium fluoride?) 
35. methylphosphonyl dichloride ("dichloro") 
36. methylphosphonyl difluoride (DF or "difluoro") 
39. sodium hydroxide (KW) (aqueous) 
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Chemicals from VX Production, 1975-1985, Roof over 3rd-Floor Hall and 
Maintenance Shop (Step 1), Rooms 2A and 3A (Step 2), Room 113 (Step 
3, Actual Conversion to VX) 

21. hydrogen chloride (hydnschloric acid) 
64. C>-ethyl S-(2-diisopropylaniinoethyl) 

methylphosphonothiolate (VX) 
65. methyldichlorophosphine (SW) 
66. ethanol (ZS) 
67. butane and/or isobutane (RM) 
68. Gulf BT (apparendy a hydrocarbon mixture) 
69. cumene (isopropylbenzene) 
70. diethyl methylphosphonite (DEM?) 
71. 2-diisopropylaminoethanol (KB) 
72. ammonia (ZK)/ammonium chloride (RX) 
73. sulfur 
74. ethyl 2-diisopropylaminoethyl methylphosphonite (QL) 
75. O-ethyl O-2-diisopropyIanunoethyl me^thylphosphonothionate 
76. ethyl hydrogen methylphosphonite 
77. diaminomethylphosphine 
78. chloroethane (JO) 
79. bis(2-diisopropylaminoethyl) methylphosphonite (LT) 
80. ethyl 2-diisopropylaminoethyI methylphosphonate 
81. bis(2-diisopropyIaminoethyl) methylphosphonate 
82. ethyl methylphosphonic acid 
83. methylphosphondiamide 
84. Socony SV Light Ofl 
85. exhausted charcoal and particulate filters 
85-A. 2-diisopropylaininoethanethioI 
85-B. Oethyl mediylphosphonothioate 
85-C. bis(diisopropylaniinoethyl) sulflde 
85-D. O-ethyl methylphosphonic acid anhydride 
85-E. diethyl methylphosphonate * 

Chemicals from Production of Binary Agent (GB and VX) Reaction Fluids, 
1968-1985, Pipe Storage Room (plus Laboratories 2B, 3E,4B, 4E and 4F 
for Polysulflde) 

36. methylphosphonyl difluoride (DF or "difluoro") 
38. isopropyl alcohol 
39. sodium hydroxide (NW) (aqueous) 
73. sulfur 
74. ethyl 2-diisopropylaminoethyI mediylphosphonite (QL) 
86. isopropylamine 
87. dimediyl disulfide 
88. dimediyl polysulflde (nominally pentasulfide) (NM) 
89. polyisobutyl methacrylate 
90. triethyl phosphonite 
91. ethyl acetate 
92. dibutylamine 
93. "AlkyloidX 125-thickener 
94. calcium hypochlorite or sodium hypochlorite 
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95. monoedianolamine 
96. acetone 
97. benzene 
98. medianesulfonate ion. 

Chemicals from Limited Production of Giycolate Agents, 1961-1971, 
Laboratories 2C, 3C, 4A 

17. methanol/methoxide 
38. isopropyl alcohol 
39. sodium hydroxide (NW) (aqueous) 
40. ethylene glycol 
99. 3-Quinuclidinyl Benzilate (BZ) 

100. N-Mediyl-4-Piperidyl Cyclopentylphenylglycolate (EA3443) 
101. N-MethyI-4-Piperidyl Cyclobutylphenylglycolate (EA3580) 
lOZ N-Methyl-4-PiperidyI Isopropylphenylglycolate (EA3834) 
103. heptane 
104. 3-quinuclidinoI 
105. sodium benzilate 
106. N-methyl-4-piperidinol 
107. sodium cyclopentylphenylglycolate 
108. sodium cyclobutylphenylglycolate 
109. sodium isopropylphenylglycolate 
109-A. mediyl benzilate 
109-B. methyl cyclopentylphenylglycolate 
109-C. methyl cyclobutylphenylglycolate 
109-D. methyl isopropylphenylglycolate 

Chemicals Involved In B-1 Dye Production, 1978-1984, Laboratories 2B 
and 3B 

7. acedc acid/sodium acetate 
21. hydrogen chloride (hydrochloric acid) 
66. ethanol (ZS) 

110. l-p-nitrophenyl-2-aminonaphthaIene (B-1 Dye) 
111. p-nitrobenzenediazonium salts 
112. 2-amino-l-naphthalenesulfonic acid (Tobias acid) 
113. p-nitroaniline 
114. sulfamic acid 
115. sodium nitrite 
116. 2-ethoxyethanol 

Chemicals Involved in BBC Production, 1966, Laboratory 4B 

39. sodium hydroxide (NW) (aqueous) 
66. ethanol (ZS) 

117. alpha-bromobenzyl cyanide 
118. benzyl chloride 
119. benzyl cyanide 
120. bromine * 
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121. hydrogen bromide 
122. sodium bromate 
123. sodium cyanide (or potassium cyanide) 
124. sulfuric acid 

XR (Botulinum Toxin from Clostridium botullnum) (Place and Time Not 
Known) 

126. bomlinum toxin (XR) in fermentadon broth 

Lysergic Acid and LSD (Lysergic A d d Diethylamide), 1964-1966, 
Laboratory 4C 

127. lysergic acid 
128. lysergic acid diethylamide agent thickeners 
129. polyisobutyl methaciylate 
130. AlkyloidX125 

Chemicals Involved in Filling Operations, 1948-1985, I I Laboratory 
Complex (1i1, 112, 113, 114, and 115) 

16. isopropyl methylphosphonofluoridate (GB) 
38. isopropyl alcohol 
39. sodium hydroxide (NW) (aqueous) 
40. ethylene glycol 
52. pinacolyl methylphosphonofluoridate (GD) 
53. cyclohexyl methylphosphonofluoridate (GF) 
54. 2-methylcyclohexyl methylphosphonofluoridate (EA 1356) 
55. trans-2-methylcyclohexyl mediylphosphonofluoridate (EA 3534) 
64. O-ethyl S-(2-diisopropylaminoethyl) 

methylphosphonodiiolate (VX) ' 
94. calcium hypochlorite or sodium hypochlorite 

123. stxlium cyanide (or potassium cyanide) 
131. O-ethyl N,N-dimethylphosphoramidocyamdalB (GA) 
131-A. O-ethyl NJ^-dimethylphosphoramidic acid 
131-B. ethyl phosphorocyaiudic acid 
132. bis(2-chloroethyl) sulfide (H or HD) 
132-A. bis(2-chloroethyl) sulfoxide 
132-B bis(2-chloroethyl) sulfone 
132-C 2-hydroxyethyl 2'-chloroediyl sulfide 
132-D. 2-hydroxyeUiyl 2'-chloroediyl sulfoxide 
132-E. 2-hydroxyediyl 2'-chloroediyl sulfone 
I32-F. thiodiglycol 
132-G. bis(2-hydroxyediyl) sulfoxide 
132-H. bis(2-hydroxyethyl) sulfone 
132-1. 2-chloroediyl vinyl sulfide 
132-J. 2-chloroethyl vinyl sulfoxide 
132-J. 2-chloroethyI vinyl sulfone 
132-K. divinyl sulfide 
I32-L. divinyl sulfoxide 
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132-M. divinyl sulfone 
132-N. 1.4-dithiane 
132-0. 1.4-thioxane 

Chemicals Involved in Agent Transfer Operations, 1970-1985, I I 
Laboratory Complex (111, 112. 113, 114, and 115) 

16. isopropyl methylphosphonofluoridate (GB) 
39. sodium hydroxide (NW) (aqueous) 
43. phosgene (CG) 
52. pinacolyl methylphosphonofluoridate (GD) 
54. 2-raediylcyclohexyl methylphosphonofluoridate (EA 1356) 
64. O-ediyl S-(2-diisopropylaminocdiyl) 

mediylphosphonothiolate (VX) 
94. calcium hypochlorite or sodium hypochlorite 

131. O-ediyl Ni^-dimethylphosphoramidocyanidate (GA) 
13Z bis(2-chloroediyl) sulfide (H or HD) 
133. mixture of bis(2-chloroediylthioethyl) ether (T) with mustard (HD) (#132) - known as 

HT 
134. 2-chIorovinyldichlorarsine Gewisite or L) 
134-A. 2-chlorovinylarsonic acid 
134-B. inorganic arsenic salts or oxide 
135. cyanogen chloride (CK) 

Chemicals Involved In Bulk Detoxification, 1970-1985, Laboratories 111, 
114, and 115 

39. sodium hydroxide (NW) (aqueous) 
43. phosgene (CG) 
94. calcium hypochlorite or sodium hypochlorite 

132. bis(2-chloroediyl) sulfide (H or HD) 
134. 2-chlorovinyldichlorarsine Gewisite or L) 
135. cyanogen chloride (CK) 
136. nitrogen mustards (HN) (HN-1 and HN-3) 
137. trichloronitromediane (chloropicrin or PS) 
138. hydrogen cyanide (AC) (see #123) 

Antiriot Agents CS, CS-1 and CS-2, Filling Operations, 1973-1975, 
Laboratories 1G and 1H 

39. sodium hydroxide (NW) (aqueous) 
139. o-chlorobenzylideneraalononitrile (CS), pure or coated widi agents to prevent sucking 
139-A. o-chlorobenzaldehyde 
139-B. malononitrile 

Filling Operations, 1973-1975, 11 Laboratory Complex (111, 112, 113, 114, 
and 115) 

39. sodium hydroxide (NW) (aqueous) 
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43. phosgene (CG) 
135. cyanogen chloride (CK) 
137. trichloronitromethane (chloropicrin or PS) 

Pilot Plant incineration of War Gas Identification Sets, 1976-1977, 
Laboratories 1C and 115 

16. isopropyl methylphosphonofluoridate (GB) 
39. sodium hydroxide (NW) (aqueous) 
43. phosgene (CG) 

123. sodium cyanide (or potassium cyanide) 
132. bis(2-chloroethyl) sulfide (H or HD) 
134. 2-chlorovinyldichlorarsine (lewisite or L) 
135. cyanogen chloride (CK) 
136. nitrogen mustards (HN) (HN-1 and HN-3) 
13'7. trichloronitromethane (chloropicrin or PS) 
140. chloroacetophenone (CN) 
141. phenarsazine chloride (adamsite or DM) 
142. triphosgene (CG simulant) 
143. hexamethylene glycol (G-simulant) 
144. 2-methoxyethanol (G-simuIant) 
145. tetrahydrofurfuryl alcohol • 
146. N-methylglucamine (V-simuIant) 
147. diethylene glycol (V-simuIant) 
148. isoamyl salycilate (H-simulant) 

CR Dilution and Filling, 1979-1980, Laboratory 1A 

149. dibcnzo[b,f]-1.4-oxazepine(CR) 
150. propylene glycol 

Incineration of CR Solutions, 1981, Laboratory 10 

149. dibenzo[bJ]-l,4-oxazepine(CR) 
150. propylene glycol 

Incineration of CK, 1981, Laboratories 1C and 115 

39. sodium hydroxide (NW) (aqueous) 
135. cyanogen chloride (CK) 

Toxic Base-Catalyzed Decomposition Products of VX and L, 1975-1985, 
I I Laboratory Complex (111, 112, 113, 114, and 115) and Laboratory 1C 

151. bis(diisopropylaminoediyl) disulfide (EA4196) 
152. S-diisopropylaminoediyl mediylphosponothioic acid (EA2192) 
153. 2<hlorovinylarsenoxide Gewisite oxide) 
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Appendix C: 

Floor Plans for Buildings 
Monitored at the Pilot Plant Complex 
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Appendix D: 

Results of Analysis of 
Pilot Plant Complex Air Samples 
by Argonne National Laboratory 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

1 

2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 
47 

52 

54 
55 
56 

58 
59] 
60 
61 
62 
63 

n noft 
RT re 

CofTVound 
Tentative Identjiicatlon 

sullur dioxide 

2-pia(Mnone 
l-flitoro-l.l-dicMoroettiane 
N-ethvt ethanamine 
2.t)utanone 

N.ethv1-N-niethvl alhanamine 
dicNoronettiane 
ti.i 1 -nw1tlv1ethyt>-2.pn)panamine 
l>enzene 
2s)entanone 
trichtonielhene 
N-(1.mettivlethvtidene}.2H>rapanamine 

toluene 

r4.niettivt-M^1.melhytethv1>-2.t)roDanamine 
S^hexanone 
2.tiexanone 
n.o<;tane 
hexanal 
telrachloroettiene 

metfiyl ettiyl disulfide 
chiorobenzene 

eltivl t»nzene 
p.m-xvlene 
1.4.oxattiiane 
stvrene 
3-hei3tanone 
o-xvlene 
tieotanal 
HHionane 
C3.benzene 
N.txjtvlidene-14]utanamine 
C3.benzene 
3.niettiv1 nonane 

2..niethvl cyclohexanol 

1.chloro-2.methvl benzene 

F4.butYl-1 .Outanamine 

4.n)ethyt decane 

limonene 
benzene methanol 
indan 

C4.benzene 
h: 9 south: e east: w west: m middle: r rear elev 
tention time: MW molecular weioht; ConcentraD 

RT 

1.55 

1.89 
1.95 
2.36 
2.56 

2.94 
3.15 
3.59 
3.64 
4 0 8 
4.47 
4.62 
6.97 

7.27 
7.75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11.49 
11.60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13,05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 

14.09 

14.56 
14.57 
14.60 

14.75 
14.77 
14.87 

14.89 
15.07 
15.10 

levator 
onsin 

MW 
64 

58 
l i e 

73 
72 

87 
84 

101 
78 
86 

130 
99 
92 

115 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
12B 
17B 
126 
170 
129 
106 
120 
120 

94 
93 

170 
126 

140 

178 

156 
17C 
134 

136 
108 
118 
146 
179 
134 

bal b 
a n o 

116 
A107 

ne 

0.04 

0.00 

0.01 
0.02 

0.02 

0.01 

0.02 

alcony: 
r billior 

118 
A107 

nw 

0.02 

0.06 

0.00 

0.01 
0.02 

0.01 

0.01 

0.02 

0.01 

0.03 

0.02 

0.04 

dost c 
volum 

114 
A107 

se 

0.03 

0.09 

0.01 

0.02 
0.06 

0.01 

0.03 

0.02 

0.04 

0.04 

0.05 
0.07 

0.04 

oset: sU 
e I n U L 

115 

0 

0.05 

0.03 

0.01 
0.03 

0.01 

0.44 

0.06 

0.02 

kmi sloe 

117 
A107 

SW 

0.15 

0.09 

0.02 
0.07 

0.03 

0.04 

0.09 

0.06 

0.08 

0.02 

0.03 

dtfoom: 

120 
A109 

n 

0.01 

0.00 

0.00 
0.01 

0.02 

0.23 

dtway 

119 
A l i o 

m 

0.00 

0.01 

0.01 

0.01 
0.01 

0.00 

0.01 

0.02 

0.01 

0.02 

0 28 

dootwa) 

106 
B101 

se 
0.09 

0.04 

0.15 

0.02 

0.03 
0.07 

0.04 

0.02 

0.04 
0.03 

0.03 

0.03 

0.03 

0.09 

107 

0 
0.14 

0.02 

0.13 

0.01 

0.03 
0.06 

0.03 

0.01 

0.04 
0.03 

0.01 

93 
C101 

m 

0.03 

0.06 

0.02 

0.01 

173 
C101 

m 

0.22 

0.01 

0.58 

0.59 

0.14 
0.15 

0.40 

0.72 

0.11 
0.15 

0.29 

0.37 
0.20 

100 
C102 

ne 

0.02 

0.12 

0.02 
0.07 

0.03 

0.01 

0.03 
0.04 
0.05 

0.01 

0.01 

167 

C102 
ne 

0.53 

0.02 

1.22 

0.13 

0.20 
0.51 

0.21 

0.45 

0.13 

0.83 
0.31 
0.08 
0.15 



160 

Air Monitoring Results Sample number and room number 
at the top of each data cotumn 

64 

65 
66 
67 
66 
69 

70 
71 

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
32 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

""il7 
tisl 
1191 
120' 

Tentative ldenti6cabon 
5^hethyl decane 

4.methvl decane 
C4^)enzane 
2.methvl decane 
l,4^1lthlane 

1 acetophenone 

C4^)enzene 
3.methv1 decane 
methyl benzaldehyde 
C4.benzene 
C4^)enzene 
A,A-dimethyt benzene methanol 
C4.benzene 
iHjndecene 
hHindecane 
nonanal 
C4-benzene 

C4^)enzene 
trans methyl decalin 
C44jenzene 
CIS methyl decalin 
C 5 * e n z e n e 
methyl indan 
O.Odielhyl.S.ethyl phosphorothioate 
methyl indan 
tnchlorobenzene 
iKiodecene 
1-(4-methylphenyl) ethanone 
N,NKiibutyl-1.butanamine 
n^dodecane 
naphthalene 
C5.t)enzene 
decanal 
benzothiophene 
1,4.oxaIhiane, 4,4.dioxlde 
benzothiazole 
benzene propanenithla 
dimethyl indan 
3-tetradecene 
N-butyl-N-nitroso N4]ulanamine 
1-tndecene 
n-tndecane 
N,N.dibutvl formamide 
2-methyl naphthalene 
phthalate 
1,3HSObenzofur3ndione 
l .melhyl naphthalene 
l-methyl-4^propylthiol benzene 
1-tetradecene 
n.tetradecane 
biphenyl 

l , l ' < x y b i 5 ( benzene) 
2,4.6-tnchloroaniline 
C2.naphthalene 
C2.naphthalene 
C2.naphthalene 

121 ' tnbromobenzene 
122 
1231 

6,10.dimethyl-5,g^jndec3dien-2.one 

2,6.di-l4}utyl-2,5<ydohexadiene-1,4-dione 
1241 1-pentadecene 
12Sl; n-pentadecane 
126| methyl biphenyl 

1271 l l .2^Jihydroacenaphthylene 
n north: s south « east w west m middle, r rear elev 
RT retention time: MW molecular weioht: Concentratio 

RT 
15.21 
15,29 

15,30 
15,34 
15,3< 
15.47 

15.47 
1S.4( 
15.51 
15.64 

15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17 66 
17.67 
17.72 
17.80 
17.79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18.80 
18.85 
18.91 
19.26 
19.38 
19,51 
19,61 
19.80 
19.81 
19.91 
20.37 
20.76 
20,86 
20,87 
21,17 
21,20 
21,28 
21.51 
21.56 
21.62 
21,65 
22,06 

MW 
156 
156 
134 
156 
12C 
12C 

134 
156 
12C 
131 
134 
136 
134 
154 
156 
142 
134 
18? 
134 
152 
134 
152 
148 
132 
198 
132 
180 
168 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
1S7 
142 
390 
148 
14? 
166 
196 
198 
154 
186 
195 
156 
156 
156 
312 
194 
220 

22,161 210 
22,26 
22,30 

212 
168 

116 
A107 

ne 

0.01 
0.02 

0.05 

0,01 

0,01 

0,00 

22,50l 1681 T 
elevator bat batcony 
ns in parts per billior 

118 
A107 

nw 

0.04 

0.02 
0.04 

0.10 

0.03 

0.02 

0.02 

0.01 

0.01 

dost 
volum 

114 
A107 

se 

0.07 

0.03 
0.05 

0.18 

0.03 

0.06 

0.03 

0.03 

0.02 

0.02 

:loset 
MnL/L 

115 

0 

0.36 

0.01 

0.01 

0.00 

tknnstt 

117 
A107 

SW 

o.ot 

0.03 
0.06 

0.19 

0.04 

0.05 

0.03 

0.04 

0.04 

0.02 

tdvooiv 

120 
A109 

n 

0.01 
0.02 

0.01 

0.01 

0.02 

: dfway 

119 
Alio 

m 

0.02 

0.01 
0.02 

0 0 4 

0.04 

0.01 
0.03 
0.02 

0.01 

doonw 

106 
B101 

se 

oo: 

0.01 
0.04 

0.08 

0,03 

0.01 

0.01 
0.01 

•y; 

107 

0 

0.03 

0.02 

0.01 

0.02 

0.00 

93 
C101 

m 

0.05 

0.02 

0.76 

0.03 

o.to 

173 
C101 

m 

0.35 

0.59 

0.05 
0.40 

0.48 

0 70 

0.03 

0.09 

0.07 

100 
C102 

ne 

0 6 9 

0 1 7 

0 03 

0 0 4 

167 

cio: 
ne 

0.6 

0.13 

0.11 
0.31 

2.06 

0.42 
0.08 

0.38 

0.05 

0.12 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 

140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

152 

n nort 
RT n 

Compound 
Tentative Identificabon 

C3.naphthalene 
phenyl maleic anhydride 

dibenzofuran 
l-hexadecene 
n-hexadecane 
benzenedicartioxvlic add, diethyl ester 
1.3.dibrDmo2,2-bislbtx]niomethyt) propane 
diptienyt diazene 
benzophenone 
l^ieptadecene 
n4teotadecane 
N-{phenylmethv1ene) benzamine 
9HJIuoren-9^3ne 
tnbromobenzamine 
tnmethyl indan 
dibenzothiophene 
letrabromobenzene 
hHsctadecane 
phenanttirene/anthracene 
methyl dibenzothiophene 
n.nonadecana 
2.methvl anthracene/phenanthrene 
l-rtiethyt anthracene/phenanthrene 
2,6-dibutYt-2,5.cydohexadien-1,4.dione 

Total ROB'S 

h: s south: e east: w west m middle: r teer elev a 
tention bme: MW molecular wenhl: Concenlrab 

RT 
22.65 
22.90 
22.93 
22.47 
23.57 
23.64 

24.17 
24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.58 
25.88 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

evator 
•ns in c 

MW 

iro 
214 
168 
224 
226 
222 
384 
182 
182 
238 
240 
181 
180 
327 
160 
184 
390 
254 
178 
198 
268 
192 
192 
220 

bal b 
art PC 

116 
A107 

ne 

0.01 

0.01 

alcony: 
f billior 

118 
A107 

nw 

0.02 

0.02 

0.02 

dost d 
volum 

114 
A107 

se 

0.03 

0.03 

0.04 

0.30 

Oset: sb 
e t n U L 

115 

0 

0.02 

0.03 

umstoc 

117 
A107 

sw 

0.03 

0.04 

0.05 

0.40 

( 

Jtroom: 

120 
A109 

n 

drwsy 

119 
A l i o 

m 

0.01 

0.01 

dooiwav 

106 
B101 

se 

0.02 

0.50 

107 

0 

0.03 

93 
0101 

m 

1.20 

173 
0101 

m 

0.17 

0.05 

0.08 

0.50 

18.80 

100 
0102 

ne 

0.01 

0.01 

0.03 

1.80 

167 
O102 

0.08 
0.06 

0.04 

0.13 

0.26 

0.18 

1.90 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

1 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4'0 
41 
42 
43 
44 
45. 
46. 
47^ 
481 
491 
501 
5 1 ! 
52! 
53! 
54' 
55 
56! 
57 
58 
59 
60' 
61 
62 
63! 

n nortf 
RT re 

Compound 

sulfur dioxide 

2-propanone 
1-fluoro-1,1-dichloroe thane 
N-ethyl ethanamine 
2-butanone 

N-elhyl-N-methvl ethanamine 
dichloromethane 
N-( 1-metfiv'ethv1)-2-propanamifw 
benzene 
2-pent anon e 
tnchtoroethene 
N-41 -methyl ethyl id en e)-2-propanamine 

N-fTiethvl-M-<1-methvlethvl}-2-proDanamine 

'2-hexanona 
n-octane 
hexanal 
tetrachloroethene 
methyl ethyl disulfide 
chlofobenzene 
ethyl benzene 
p.m-xylene 

' 1.4-oxathlane 
styrene 
3-heptanone 
o-xylene 
heptanal 
n-nonane 
C3-benzene 
N-buty lidene-1 -bulanamine 
C3-benzene 
3-methyl nonane 
pinene 
2-methvl cyclohexanol 
3-octanone 
2-ethvl hexanal 
1-cNoro-2-melhvl benzene 
propyl benzene 
N-butyl-l -bulanamine 
benzaldehyde 
C3-ben2ene 
C3-benzene 
phenol 
aniline 
C3-benzene 
6-methyl-5-hepten-2-one 
benzonitnle 
1-decene 
C3-benzene 
n-decane 
octanal 
dichlorobenzene 
4-fnethyt decane 
C3-benzBne 
C4-benzene 
2-ethyl hexanol 
limonene 
benzene methanol 
indan 

dichlorobenzene 
N-eth yl-N-( 1 -methy1ethvlJ-2-DroDanamioe 
C4-benzene 
. 3 south. 0 aasi: w west: m middto: r rear etov e 
enlion time; MW molecular weiqht: Concentratio 

RT 
1.55 

1.89 
1.95 
2.36 
2.56 

2.94 
3.15 
3.59 
3.64 
4.08 
4.47 
4.62 
6.97 

7.27 
7.75 
7.92 
8.29 
8.33 
8.79 
9.66 

10.05 
10.57 
10.81 
11.00 
11.30 

MW 
64 

58 
116 
73 
72 
87 
84 

101 
78 
86 

130 
99 
9? 

115 
100 
100 
114 
100 
164 
108 
117 
106 
106 
104 
118 

M l . 3 7 ! 114 
11.49 
11.60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13,18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14.60 
14.64 
14.75 
14.77 
14.87 

14.89 
15.07 
15.10 

to valor 
ns in 0 

106 

101 
C102 

0.07 

0.02 
0.07 

0.04 
114' 
1?fi 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 

94 
93 

120 
126 
103 
140 
120 
142 
128 
146 
156 
120 
134 
130 
136 
108 
118 
146 
129 
134 

bal b 
a r t sp 

0-01 

0,03 
0.04 
0.05 

0.03 

alcony, 
er billio 

168 
C I 02 

SW 

O.OS 

0.10 

0.14 

t 
t 

t 

0.13 

0.20 

0.03 

0.11 

0.06 
0.04 

dost cJ 
n volun 

102 
C103 

ne 

0.03 

0.13 

0.02 

0.05 

0.02 

0.01 

0.03 
0.03 

0.02 
0.01 

e f n U 

169 
C103 

ne 

o.oe 

0.13 

t 

t 

0.07 

0.20 

0.06 

0.18 

0.11 

ardslk 

) 

170 
C I 03 

3W 

o.se 

t 

0.60 

0.27 

0.19 
0.22 

0.35 

0.60 

0.19 

0.08 

0.40 

0.09 

Til gueri 

103 
C103 

SW 

0.02 

O.OS 

0.02 

0.02 
0.04 

0.01 

0.02 

0.01 

0.03 

t) shack 

104 
C104 

ne 

0.01 

0.07 

0.01 

0.02 
0.04 

0.02 

0.01 

0.02 

stocfcroi 

105 
0104 

SW 

0.23 

0.03 

0.15 

0.02 

0.03 
0.07 

0.03 

0.02 

0.01 

0.02 
0.03 

0.02 

171 172 
C104 

ne 

0.26 

0.01 

1.06 

0.15 
0.31 

0.26 

0.06 

0.70 

0.15 

0.08 
0.16 

0.10 

0.05 

0.09 

ay dooi 

I C I 04 
SW 

0.46 

0.01 

0.89 

2.91 

0.34 
0.29 

0.41 

2.00 

0.25 

0.20 

0.40 

0.58 

'way: 

109 
D101 

e 

0.03 

0.13 

0.01 

0.01 
0.09 

0.32 

0.03 

0.04 

0.06 
0.05 

112 
D l O l 

w 

0.11 

0.03 
0,11 

0.02 

0.04 

0.26 

0.06 

0.04 

0.13 
0 0 7 

1 

108 
D101 

ne 

0.01 

0.08 

0.01 

0.02 
0.07 

0.01 

0.02 

0.18 

0.03 
0.03 

0.01 

0.11 
0.05 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 

65 
66 
67 
68 
69 

70 
71 

73 

76 
77 

78 

94 

96 
97 
98 
99 

100 
101 
102 
103 
104 
10S 

loe 
107 
lOi 
10< 

11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 

Oompound 
Tentative Identification 

5.methyt decane 
4^hethvl decane 
C4.benzene 

2.methvl decane 
1.4.dithiane 
acetophenone 

C4.t]enzene 
T-mnthyt decane 

C4.benzene 

C4.benzene 
1.unde<»ne 

nMjndecane 

04.benzane 

trans methyl decalin 

N M.dibutyl-l.butanamine 
n.dodecane _ 

C5.t»nzene 

decanal 
hnn7nttiinphene 
1 d.nvaihiane 4.4-dioxide 
benzothiaztjin 
benzene orooanenilTiie 
fiimnthyl indan 

1 3-tetradecRne 
N.buty|.N.ntboso fWjutanamine 

1 1-tridecene — 

n-tndecane 
N,t4-dibutyl ronnamjde 
2-methyl naohthalene 

1 phthalate 

' l-methyt naphthalene 
p-niethyl-4^oropytthiol benzene 

J| 1-tetradecene 
ll n-tetradecane 
S biphenyl 

S l,1'-oxybis4benzene1 
7 |2,4,6-tnchloroaniline 
B C2-naphthalene 
9] C2-naDhthalene 
01 C2.naDhthalene 
1: mbromobenzene 
2| 6 10-dimethyl-5.9-undecadien-2-one 

5| n-pnntadecane 

1761 methyl btphenyt 
127111.2.dihydroacenaphthylene 

n north, s south, e east: w west m middle: r rear elev 
| R T rnlfwition ume: MW moletxjlar weioht; Concentra 

RT 
15.21 
15.29 
15.30 
15.34 
15.39 
15.47 

15.47 
15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17.66 
17.67 
17.72 
17.80 
17.79 
17.87 
17.90 
17.9C 
18.35 
18.40 
18.53 
18.8( 
18.85 
18.91 
19.21 
19.38 
19.51 
19.61 
19.81 
19.81 

19.91 
20.37 
20.71 
20.8< 
20.81 
21.1 
21.2< 
21.2 
21.5 
21.51 
21.6 
21.6 

22.2 

22.5 
elevato 

uonsin 

riw 
156 
156 
134 
156 
120 
120 

134 
156 
120 
134 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
148 
132 
198 
132 
180 
168 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
151 
182 
181 
157 
142 
390 
148 

142 
166 
196 
196 
154 
186 
19" 
15 

15f 
i 15 
! 31 
i 1» 

S 21 

101 
C102 

SW 

0.81 

0.03 

0.11 

0.06 

0.0 

0.0-

! 
1 

Z 

D 1681 
r. bal baicony 
parts per bil 

168 
: i 0 2 
SW 

0.18 

0.30 

0.04 

0.34 

0.03 

1 

: dost 
ion vol 

102 
: i 0 3 
ne 

0.03 

0.68 

0.04 

0.01 

O.OS 

0.0 

0.0 

closet: 
me (n 

169 
D103 

ne 

0.11 

0.52 

0.10 

0.67 

1 

Uom St 

170 
: i 0 3 
SW 

0.32 

0.92 

1.76 

0.96 
0.07 

0.>1 

0.2' 

0.1 

ackroon 

103 
2103 
SW 

0.04 

0.43 

0,04 

0.01 

0.01 

] 0.0 

0.0 

: dtwa 

104 
:104 
ne 

0.16 

o .o : 

2 0.0 

1 

doonM 

105 
:104 
SW 

0.02 

0.32 

0.03 

O.W 

0.0 

171 
: i04 
ne 

0.40 

0.08 

1.43 

0.17 

0.25 

0.1 
0.0 

0.0 

1 °'' 

172 
2104 
SW 

0.69 

0.06 

0.89 

0.67 

0.15 

0.13 

) 
i O.O' 

7 

3 

1 1 
ay. 

109 
)101 

e 

0.26 

0.03 

0.07 

1 0.0-

0.0 

O.C 

112 
)101 
W 

0,68 

0,06 

0,21 

I 0.1 

0.0 

8 0.0 

1 

1 O.C 

108 
D101 

ne 

0.20 

0.06 

) 0.03 

' 
4 0.01 

" 

Bfeft-̂ t -
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 

143 
144 
145 
146 
147 
148 
149 
150 
151 

152 

n nort 
RT r« 

dibenzofuran 

1,3-dibromt>-2,2-bis(bromomethvl) propane 
diphenyl diazene 
benzophenone 
1 -heptadecene 
n-heptadecane 
N-(phenylmethy1ene) benzamine 
9H-fluoren-9-one 
tnbromobenzamme 

phenanthrane/anthracene 
methyl dibenzothiophene 
n-nonadecane 
2-methyl anthracene/phenanthrene 
l-methyl anthracene/phenanthrene 
2,6-dibutyl-2,5-cyclohexadien-1,4-dione 

Total PCBs 

K s south; e east: w west m (riddle; r rear; elev 
tention time: MW molecular weiqhC Concentralic 

RT 
22.65 
22.90 
22.93 
22.47 
23.57 
23.64 
24.17 
24.23 
24.30 
24.71 
24.81 
24.S3 
25.28 
25.39 

25.58 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

levator 
n s i n c 

MW 
170 
?14 

168 
??4 
??6 
?7? 
•^M 
182 
182 
238 
240 
181 
180 
327 

184 
390 
?fi4 
178 
198 
268 
192 
192 
220 

bal b 
arts D 

101 

SW 

0.01 

5.50 

alcony; 
er bJllJQ 

168 
0102 

SW 

0 03 

0.01 

1.18 

0.40 

dost ci 
n volur 

102 
C I 03 

ne 

0.03 

3.80 

oset: sti 
ne fnL / 

169 
C I 03 

ne 

0.29 

1.90 

rm stoc 

-1 

170 
0103 

SW 

0.07 

0.05 

0.23 

0.15 

47.10 

Jtroom: 

103 
C103 

SW 

0.01 

0.02 

3.80 

dnway 

104 
0104 

ne 

0.01 

4.50 

loorwey 

105 
0104 

SW 

0.01 

1.40 

171 
O104 

ne 

0.03 

0.03 

0.21 

49.80 

172 
0104 

SW 

0.14 

0.10 

0.49 

21.30 

109 
D101 

e 

0.02 

0.04 

O.OS 

0.20 

112 

w 

0.05 

0,08 

0.33 

0.40 
0.15 

0.14 

0.60 

108 

ne 

0.01 

0.03 

0.03 
0.03 

0.20 
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Air Monitoring Results Sample number and room number 
at (he top of each data column 

1 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Compound 
Tentative Identification 

sulAir dioxifle 

24roDanone 
1-fiuofo-1,1-dichlonjethane 
N-ethvl ettianamine 

2-butanona 
N-elhyl44.rhettiv1 ethanamine 
dichloramethane 
N-(1.methytelhyl)-2-prapanamine 

benzene 
2-Dentanone 
thctiloroethene 
hM1.metfivlethy1idena>-2-prDpanamine 

toluene 

N-methyl-N-<1.methvlethvl>-2-propanamine 
3-hexanone 
2-hexanone 
n-octane 
hexanal 
tetrachloroethene 
methyl ethyl disulfide 
chlorobenzene 
ethyl benzene 
p.m-xytene 
1.4<xalhlane 

25 [styrene 
26 3-heotanone 
27 (3-xytene 
281 heptanal 
291 n-nonane 
30 .C3-tienzene 
31 N-tNjtvlKlene-l-butanarmne 

33 3-methvl nonane 

35 b-methvl cyclohexanol 

37 2-ethyl hexanal 
381 l-chloro-2-rtiethvl benzene 
391 propyl benzene 
40 N-butyl-l-butanamine 
411 benzaldehyde 

45 aniline 
46 03-benzene 

48 benzonithie 
49{ 1-decene 
50| 03-benzene 

52 octanal 

551 IC3.benzene 
56 
57 
58 

6C 

63 
n no 
RT 

Ic4-benzene 
rlh: s south: e east: w west: m middle: r rear elev 
etention time; MW molecular weiaht; Ooncentratu 

RT 
1.55 

1.89 
1.95 
2.36 
2.56 

2.94 
3.15 
3.59 
3.64 
4.06 
4.47 
4 6 2 
6.97 

7.27 
7.75 
7.92 
8.29 
8.33 
8.79 
9.66 

10.05 
10.57 

10,81 
11,00 
11.30 
11.37 
11.49 
11.60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 

13.41 
13.57 

13.61 
13.68 
13.6S 
13.72 
13.83 
13.96 
14.07 
14.06 
14.4C 
14.56 
14.57 
14.6C 
14.64 
14.75 
14.77 
14.87 

15.07 
15.10 

slevator 
ans in 

MW 
64 

58 
116 

73 

72 
87 
84 

101 
78 
86 

130 
99 
92 

115 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 

120 
94 
93 

120 
126 
103 
140 
120 
142 

126 
146 
156 
12C 
134 

13C 
136 
108 
111 

179 
134 

bal 
3arts 

111 

D102 
m 

0.02 

0.11 

0.00 

0.02 
0.07 

0.01 

0.03 

0.15 

0.03 

o.o: 

alcony 
er bllli 

94 
O103 

m 

0.14 

0.02 

0.03 
0.10 

0.02 

0,04 

0.26 

0,04 

0.02 

0.04 

0.11 
0.05 

dost c 
3n volu 

110 
3103 

s 

0.03 

0.13 

0.02 
0.09 

0.03 

0.18 

0.02 

O.o: 

oset: s 
Tie (nL 

113 
D104 

nw 

0.03 

0.10 

0.02 
0.06 

0.01 

0.03 

0.04 

0.03 

0.03 

0.06 

0.02 

0.12 
0.02 

ktm sto 

6 
El 03 
m/r 

4.84 

0.33 
1.34 

0.47 

0.30 

0,44 

0.3< 

0.2' 

0,24 
citrootn 

4 
E104 

m/s 
1 4 9 

drway 

5 
E104 

0.39 

0.59 

12.89 

0.31 

0.31 

0,87 
2.86 

0.42 

1.08 

0.21 

0.08 

0.45 

0.32 

0.56 

0.6! 

0.2! 

0.72 

0.2. 

148 
E104 

0.97 

1.12 

2.11 

0.43 

0.31 
0.60 

0.19 
0.48 

0.60 

0.36 

0.48 

0.4( 

0.24 

0.37 

0.3C 

149 
E104 

w 

1.22 

1.29 

2.75 

0.24 

0.60 

0.49 
0,92 

0,50 

0.30 

0.31 

0.44 

o.i: 

0.2; 

0.31 

0.2 

179 
F104 

0 97 

0.35 

4 67 

0.18 

0.68 
2.71 

1.61 

0.12 

Oi>b 

0.54 

0.68 

O.b 

0.94 
0.bt 

0.3 

0.371 0,34! 

doorway: 

180 

1.06 

0.05 

4.47 

0.34 

0.81 

1.03 
2,56 

1.84 

0.18 

0,70 

0,2 

181 

1.00 

0,04 

3,00 

0,22 

0.59 
1.52 

1.11 

0.42 
0.37 

122 
E104 

0.75 

0,03 

0,34 

0.01 
0.04 

0.02 

0.01 

i 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 
65 
66 
67 

68 
69 

70 
71 

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
34 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
lo/T 
108 
109 
110 
111 

Comoound 

3-methyl decane 
methyl t>enzaldehydfl 
C4-benzene 

A^ -d ime thy l benzene methanol 
C4-benzene 

n-undecane 
nonanal 
C4-benzene 
phosphoric acid, triethyl ester 
C4-benzene 
trans methyl decalin 
C4-benzene 
cis methyl decalin 
C5-benzene 
methyl indan 
0.0-<Jiethyl-S-ethyl phosphorothioate 
methyl indan 
tnchlorobenzene 
1-dodecene 
l-(4-me(hylphenylJ ethanone 
N,N-dibijtvl-1-bulanamine 
n-dodecane 
naphthalene 
C5-benzene 
decanal 
benzothiophene 
1,4-oxathiane, 4,4-dioxide 
benzothiazole 
benzene propanenitrile 
dimethyl indan 
3-tetradecene 

1N-butyl-N-nitroso N-butanamins 
11-tndecene 
n-tndecane 
N,N-dibutyl fomiamide 
2-methv1 naphthalene 
phthalate 
1,3-i50t>enzofurandione 
1-methyl naphthalene 

112' 1-methYl-4-(propylthio) benzene 
113| 1-tetradecene 
114 
115 
116 
117 
118 
119 
120 

n-tetradecane 
biphenyl 
1,1'-oxvbis( benzene) 
2.4,6-trichloroaniline 
C2-naphthalene 
C2-naphthalene 
C2-naphth3lene 

121' Ihbromobenzene 

122' 6,10-dimethyl-5,9-undecadien-2-one 
1231 2,6-di-t-butv1-2,5-cycloheKadiene-1,4-dione 
1241 1-pentadecene 
1251 n-pentadecane 
I26 i |me lhy l biphenyl 

1271 |1,2<lihydroacenaphthylene 
n north: s south; e aasI; w west, m middle: r rear; alev 6 
RT retention time: MW molecular weiqht; Concentratio 

RT 
15 21 
15 79 

15.30 
15.34 
15.39 
15.47 

15,47 
15.48 
15.51 
15.64 
15.72 
15 80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17.66 
17.67 
17.72 
17.80 
17.79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18.80 
18.85 
18.91 
19.26 
19.38 
19.51 
19-61 
19.80 
19.8_1J 
19.91 
20.37 
20.76 
20.86 
20.87 
21.17 
21.20 
21 28 
21.51 
21.56 
21,62 
21.65 
22-06 
22.16 
22,26 
22.30 
22,50 

evator 
ns in p 

MW 

156 
156 
134 
156 
120 
120 

134 
156 
120 
134 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
148 
132 
198 
132 
180 
168 
134 
142 
170 
128 
146 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 
196 
198 
154 
186 
195 

111 
D102 

m 

0.76 

0.03 

0.18 

0.11 

0.05 

156. 0.14 
156 
156i 
312' 
194 
220. 
210i 
212: 
1681 0.01 
1681 0.02 

bal balcony, 
arts per billio 

94 
D103 

m 

0.05 

3.33 

0.09 

1.47 

0.55 

0.20 

0.18 
0.19 
0.09 

0-11 

n volun 

110 
0103 

s 

1.86 

0.06 

0.43 

0.24 

0.08 

0.05 

0.02 

oset: St 
i e ( n U 

113 
D104 

nw 

0.03 

0.04 

O.OS 

0.02 

0.01 

0.01 

irm slod 

1 

6 
E103 
m/r 

0.26 

0.28 

0.40 

0.17 

0.21 

0.33 

0.72 

0.32 

0.16 

0.18 

0.09 

kroom: 

4 
E104 

ffl/S 

0.01 

dtway 

5 
E104 
m/n 

0.56 

0.33 

0.38 

0.63 

0.40 

0.24 

0.50 
0.08 
0.08 
0.48 

0.33 

0.20 
0.18 

0.08 

0.08 

0.40 

0.28 

0.08 

0.14 

0.02 

loonway 

148 
E104 

se 

2.21 

0.17 

0.35 
0,96 
0,14 

0.10 

0.16 

0.10 
0.41 

0.94 

0.13 

0.18 

0.23 
0.15 

0.10 

0.07 
0.18 

0.20 
0.20 

0.08 
0 7 0 
0.20 

149 
E104 

w 

0.06 

1.46 

0.08 

0.42 
0.36 

0.21 

0.15 
0.58 

0.34 

0.06 

0.25 

0.11 
0.10 

0.10 

0.10 

179 
E104 

ne 

0.55 

0.67 

0.56 

0.20 
0.19 

0.72 

0.31 
0.19 

0.29 

0.23 
0.90 

0.25 

0.11 

0.24 

0.19 

0.06 
0.06 

0.17 

0.09 

0.03 

180 

o 

1.99 

0.15 
0.16 

0.69 

0.97 
0.11 

0.13 
0.41 

0.77 

0.08 

0.12 

0.09 

0.07 

0.04 

181 

0 

0.29 

1.52 

0.30 

0.09 

0.41 

0.38 

0.08 
0.29 

0.24 

0.07 

0.08 
0.07 

122 
E104 
w/m 

0.01 

0.01 

0.02 

0.02 

0.01 

0.03 
0.04 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 

130 
131 
132 
133 
134 

135 
136 
137 

138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
146 
149 
ISO 
151 

152 

n not 
RT r 

Compound 
Tentativa Idenbficatton 

C3-naphthalene 
phenyl maleic anhydride 
dibenzofuran 

1-hexadecene 
n-hexadecane 
benzenedicartnxyl ic acid, diethyl ester 
1.3-dibromo-2.2-bis(bromometfivl) prooane 
diphenyl diazene 
benzophenone 

1-heptadecene 
n-heptadecane 
N-(phenylmethy1en«} benzamine 
9H-(Iuoren-a^ine 
tr ibromobenzamine 
trimethyl indan 
dibenzothiophene 
tetrabromobenzene 
n-octadecane 
phen anthrene/an thracene 
methyl dibenzothiophene 
n-nonadecane 
2-methv1 anthracene/phenanthrene 
1-methyl anthracene/phenanthrene 
2,6-dibutvl-2.5-cyclohexadien-1.4-dione 

Total P C B s 

\ 
lh: s south: e east: w west m middte: r rear elev 
etention t ime' MW molecular weiaht: Concentrat 

RT 

22.65 
22.90 

22.93 
22.47 
23.57 
23.64 
24.17 
24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.56 
25.86 
25.88 
2 6 3 7 
26.98 
27.04 

27 48 
27.57 
31.30 

elevator 

ons in 

I4W 
170 
214 

166 
224 
226 
222 
384 
182 
182 
236 
240 
181 
180 
327 
160 
184 

390 
254 
178 
198 
268 
192 
192 
220 

bal 
Darts 

111 
D102 

m 

0.03 

0.08 

0.06 

batcony 
ber bill 

94 
D103 

m 

0.10 

0.05 

O.OS 
0.17 

dost 
on volu 

110 
3103 

s 

0.05 

0.07 

:losel: s 
m e ( n L 

113 
D104 
nw 

0.01 

0.01 

0.02 

tkim stG 

6 
E103 
m/r 

• 

ckroom 

4 
E104 
m/s 

0.01 

0.01 

0.03 

0.04 

0.10 

drwsy 

5 
E104 
m/n 

0.29 

2.30 

doonw 

148 
E104 

se 

0.07 
0.18 

0.18 

1.20 

>y: 

149 
E104 

w 

0.10 

0.17 

0.70 

179 
E104 

ne 

0.03 

0.02 

0.69 

0.50 

180 

o 

0.34 

0.10 

1.27 

181 

0 

0.28 

0.09 

0.73 

122 
E104 
w/m 

0.03 

0.01 
0.01 



168 

Air Monitoring Results 
Sample number and room number 

al the top of each data column 

1 

7 
3 
4 
5 

6 
7 

a 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

" 62 
63 

n nortt 
RT re 

Tentative Identification 

sullur dioxide 

l-fluoro-1,1-dichloroethane 
N-ethyl ethanamine 

2-butanone 
N-ethyl-N-methyl ethanamine 
dichloramethane 
N-( 1 -methylethvl]-2-propanamine 
benzene 
2-pentanone 
trichioroethene 
N-(l-methylelhytldene)-2-propanamine 
toluene 

N-methy1-N-(1-methylethyl>-2-propanamine 
3-hexanone 
2-hexanone 
n-octane 
hexanal 
tetrachloroethene 
methyl ethyl disulfide 
chlorobenzene 
ethyl benzene 
p,m-xylene 
1,4-oxathiane 
styrene 
3-heptanone 
o-xylene 
heptanal 
n-nonane 
C3^>enzene 
N-lxitytldene-1 -bulanamine 
03-benzene 
3-methvl nonane 
pinene 
2-methvl cvdotiexanol 
3-octanone 
2-ethyt hexanal 
1 -chIoro-2-methyl t ienzene 
propyl benzene 
N-butyl-l .bulanamine 
benzaldehyde 
03-benzene 
03-t lenzene 
phenol 
aniline 
03-benzene 
6-methyl-5-hepten-2-one 
benzonithie 
1-decene 
03-benzene 
n-decane 
octanal 
dichlorobenzene 
4-methyt decane 
034jenzene 
04-benzene 
2-ethyl hexanbl 
l imonene 
benzene methanol 
Indan 
dichlorobenzene 

N-eIhyl-N-(l-methylethyl)-2-propanamine 
C4-benzene 
: 3 south: e east: w west: m middle: r rear elev e 
ention time: MW molecularWeioht: Concentratio 

RT 
1.55 

1.89 
1.95 
2.36 
2 5 6 
2.94 

3.15 
3,59 
3.64 

4.06 
4.47 
4.62 
6.97 

7.27 
7.75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11,00 
11,30 
11,37 
11,49 
11,60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12,62 
12,71 
13,02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13,83 
13,99 
14,07 
14,09 
14,40 
14,56 
14,57 
14,60 
14,64 
14.75 
14.77 
14.87 
14.89 
15.07 
15.10 

evator 
ns in D 

MW 
64 

58 
116 

73 

72 
87 
84 

101 
78 
86 

130 
99 
92 

115 

too 
100 
114 
100 
164 

108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
176 
120 
129 
106 
120 
120 
94 
93 

120 
126 
103 
140 
120 
142 
128 
146 
156 
120 
134 
130 
136 
108 
118 
146 
129 
134 

bal b 
arts p 

7 
E105 

m 

0.51 

1.47 

0,30 

0,54 

0,21 

0,21 
0,24 

alcony: 
er billio 

139 
E105 

m 

0,06 

0,07 

0,02 

dost d 
n volun 

8 
E l 07 

m 

5.36 

0.57 

12.96 

0.60 
0.27 

0.88 
2.38 

2/L4 

1.41 

0.90 

0.37 
0.55 

0.82 

5.06 
1.38 

1.48 

2.66 

trace 

4.30 
1.87 

0.79 
3set: sIK 
e i n L / l 

9 
E108 
m/s 

2.65 

1.59 

0.20 

0.16 

0.30 

0.34 

0.38 

0.13 

mi stod 

I 

13 
E113 

m 

0.13 

1.04 

0.14 

0.19 
0.65 

0.08 

0.30 

0.08 

0.15 

0.11 

0.19 
0.43 
0.16 

0.23 

0.32 

0.24 

0.37 

0.14 
room: 

12 
E115 

m 
1.29 

0.09 

0.01 

0.01 
0.06 

0.03 

0.01 
0.03 

0.03 

0.03 

0.03 
0.02 

drway a 

11 
E l 16 

m 

0.32 

0.34 

1.75 

0.23 

0.29 
1.06 

0.36 

0.43 
0.24 

0.27 

0.67 
0.62 
0.31 
0.51 

0.21 

0.68 

0.15 

2.50 
0.54 

0.31 
kxinway 

153 
E116 

c 

1.76 

0.93 
1.34 
4.77 

4.10 

1.07 
3,12 

1,15 

1.16 

0.58 

0.80 
0.48 

1.14 
0.52 
1.48 

0.75 
0.93 
0.84 
0.28 

0.51 

121 
E116 

SW 

0.16 
0.4C 

19.5C 

0.14 
0.39 
0.02 
0.45 

0.07 
0.09 
0.30 

0.27 
0.68 
0.08 
0.23 
0,20 
0,86 

150 
E116 

SW 

0.02 

0.05 

0.18 

0,02 

151 

0 

1.0C 

O.OS 

2.00 

1.40 

0,52 
0,02! 0,38 

152 

0 
1.61 

0.40 
1.01 

0.05 

1.44 

0.27 

0.63 
trace 

0.49 
0.27 

0,09 

0,07 
0,65 

0,67 

0,16 

3,05 

29.14 

0.16 

0.13 
5.10 

0.40 

3.55 

0,01 

0.50 

0.24 

2.95 

0.17 
0.66 

10.92 

0.62 

1.18 

0.65 

0.41 

0.54 

0.24 

7.03 

0.41 

0.16 
0.31 

0.08 

0.93 
0.38 

10 
E117 

m 

0.10 

0.29 

0.08 
0.10 

0.05 
0.13 

0.12 

0.14 

0.04 

0.41 

0.27 

0.26 

0.16 

0.14 
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Air Monitoring Results Sample number and room number 
al the lop of each data column 

64 
65 
66 
67 
68 
69 
70 
71 
72 

74 
75 
76 
77 
78 
79 
80 

82 i 

64 

89 
90 

93 
94 
95 
96 
97 

98 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

114 
115 
116 
117 
118 
119 
12C 
12 
12; 
12 
12^ 
12" 
12 
12 

n no 
RT 

Oompound 
Tentative Identification 

5-meUivl decane 
4-methyl decane 
C4-benzene 
2-methvt decane 
1.4-dithiane 
acetophenone 

04-benzene 
3.methvl decane 
methyl benzaldehyde 

(M-benzene 
A./V-dimethy1 benzene methanol 

(;4-benzene 
1-undecene 
n-undecane 
nonanal 
04-benzene 
Dhosphonc add, tiiethvt estef 

04-benzene 

t24-benzene 

O Odiethyt-S-etiiyl phosphorotiiioate 

methyl indan 
tnchlorobenzene 

N.N-dibutvl-1-butanamine 

n-dodecane 
naphthalene 
05^enzene 
decanal 
henznthiophene 

benzothiazole 
benzene prooanenitrile 
dimethvt indan 

3-tetradecene 
N-botvl-N-nitraso tj-butanamine 
1-tridecene 
n-tridecane 
N.NKlibutyl fomiamide 
2-methyt naphttialene 

phthalate 
1.3Hsobenzofurandione 
1-methyl naphthalene 
l-methyl-4-(proDvlthio1 benzene 

1-tetradecene 
n-telradnrane 

biphenyl 
l,1'-oxy bjs(benzene) 
2.4,6-thchloroaniline 
C2-naphlhalene 

1 C2-naphthalene 
C2-naphthalene 
tnbromobenzene 

*^6,1 [Wlmethyl-5,9-undecadien-2-one 
? fi-di-t-butvt-2,5-cydohBxadiene-1.4-dione 

1-pentadecene 
i n-pentadecane 

1 methyl tiiphenvl 
TTl ,2-dihydroacenaphthylane 
nh: s south: e east: w west; m middle: r rear elev 
etention limn MW molecular weiaht; Concentra 

RT 
15.21 
15.29 

15.30 
15.34 

15.39 
15.47 

15.47 
15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 

17.66 
17.67 
17.72 
17.80 

17.87 
17.90 

18.35 
18.4! 
16.53 
18.80 
18.85 
18.91 
19.26 
19.38 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 

20.86 
20.81 
21 .1 ! 
21.2! 
21.2 
21.5 
21.5! 
21.6 
21.6 
22.01 
22.1 
22.2 
22.3 
22.5 

elevatoi 
ions in 

(1W 
156 
156 
134 
156 
120 
120 
134 
156 
120 
134 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
146 
132 
198 
132 

168 
134 
142 
170 

148 
156 

136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 

196 
154 
186 
19! 
15 
15 
15 
31 

1 19^ 

> 22 
i 21 
i 21 
] 161 
1 161 
r. bal 
parts 

7 
E105 
m 

0.21 

0.11 

0.14 

) 
) 
! 
S 
9 
balcony 
per bil 

139 
E105 
m 

O.OS 

0.02 

0.0 

closl 
on vol 

8 
El 07 
m 

0.70 

0.77 

0.31 

0.77 

1.95 
0.69 

0.41 

0.63 
0.39 

1.21 

0.18 

0 . 1 ! 

0.2 

doset; 
me (nL 

9 
El 08 
m/s 

0.10 

0.11 

0.0! 

0.0 

titrm St 

A ) 

13 
E113 
m 
0.06 

0.12 

0.10 

0.13 

0.13 

0.24 
0.31 

0.10 

0.11 

0.09 

0.07 

0 1 3 

0,0! 
0.0! 

0.0 

0.0 

7 

ckrcorr 

12 
E115 
m 

0.01 
0.02 

0.0 
0.0 

; dnwa 

11 
El 16 
m 

0.25 

0.32 

0.27 

0.51 

0.29 

0.30 

0.17 

0.25 

0.17 
0.10 

0.13 

0.16 
0 .1 ! 

2 0.1 
1 

doomr 

153 
E116 

c 

1.28 

121 
E116 

SW 
0.47 
0.55 

0.85 

1.36 trace 

0.33 
1.11 

0.39 

0.44 

0.90 

0,38 

3.28 

0.21 
0.18 

1.16 

0.6 

0.41 
0.2 

3 
0.1 

0.1 

ay: 

1.25 

0.26 

4.72 
0.86 

0.17 

0.0 

9 

3 

2 

150 
E116 
SW 

0.17 

0.71 

0.37 

0.0-

0.0 

151 

0 

7.25 

1.49 

0.88 

1 

6 

152 

0 

4.18 

1.15 

0.13 

0.41 

0.0 

10 
=117 
m 

0.24 

0.13 

0.13 

0.06 

0.0 
0.0 

0.0 
0.0 

9 0.0 

9 

1 

2 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 
130 
131 
1.12 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

157 

n noitl 
RT re 

03-naphthalene 
phenyl maleic anhydnde 
dibenzofuran 

n-hexadecane 
benzenedicarboxylic acid, diethyl ester 
1,3-dibnDmo-2,2-bis(bromomethyl) propane 

N-(phenylmethylene) benzamine 
9H.f1uoren-9K)ne 
tnbromobenzamme 
tnmethyl indan 
dibenzothiophene 
tetrabromobenzene 
n-odadecane 
phenanthrene/anthracene 
methyl dibenzothiophene 
n-nonadecane 
2-methvl anthracene/phenanthrene 
1-melhyt anthracene/phenanthrene 
2.6.dibutyl-2.5-cydohexadien-1,4-dione 

Total ROB'S 

n: s south: e eesl: w west; m mkMIe; r reer elev < 
tention time; MW molecular weiaht; Ooncentratic 

RT 

22,65 
22.90 
22 93 
22.47 
23.57 
23.64 
24,17 

24,23 
2 4 3 0 
2 4 7 1 
24,81 
24,83 
25,28 
25,39 
25,45 
25.58 
25.86 
25.68 
26.37 
26.98 
27,04 
27,48 
27 57 
31.30 

bvator 
n s i n c 

MW 
170 
214 
168 
224 
226 
222 
384 

182 
187 
736 
740 
181 
180 
327 
160 
184 
390 
254 
178 
198 
268 
192 
192 
220 

bat b 
ar tsp 

E105 
m 

alcony: 
e r billio 

E105 
m 

dost d 
n volun 

8 
E107 

m 

oset: sb 
netnL/ 

9 
e i 0 8 
m/s 

0.12 

umstoc 

1 

13 
E113 

m 

kioom: 

12 
E115 

m 

0.01 
0.01 

0.01 
0.01 

0.01 

1.00 

dnway 

11 
E116 

m 

0.63 

0.21 

5.70 

loorwey 

153 
E116 

c 

0.21 
0.15 

0.1C 

0.24 

0.33 

17.70 

121 
E116 

SW 

0.11 
0.13 

150 
£116 

SW 

0.03 
0.09 

0.04 

0.50 

151 

0 

1.26 

0.36 

152 

0 

0.82 

0.32 

10 
E117 

m 

0.03 

0.02 

0.06 
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Air Monitoring Results Sample number and room number 
at the lop of each data column 

1 

2 

5 

6 

9 

11 

12' 
13' 

141 

15. 

-M 

Compound 
Tentative Identification 

sulfur dioxide 

2s)ropaiione 

l-fluon>-1,l-dichlopoettiane 
N-ethyt ethanamine 
2-butanone 
N-ethyt-N-methvt eltiantimine 

dictilotomethane 

benzene 

2-pentanona 
tnchloroethene 

N-i 1 -methvlethylidene)-2-Pfopanamine 
toluene 

N-mettivt-N'!1-methvtelhvl)-2-propanamine 

3-hexanone 
2-hexamne 

171 n-odane 
18 1 hexanal 

191 
20: 
21 
22 
23 
24 

tetrachtcroethene 
methyl ethyl disulfide 
chlorobenzene 
ethyl benzene 
p.m-xylene 
1,4-oxathiane 

25 i: styrene 
26 
27 

13-heotanone 
o-xylene 

28' heptanal 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

n nod 
RT r 

n-nonane 
03-benzene 
N-txjtylidene-1 -tiutanamine 
C3-benzene 
3-metiiyl nonane 
pinene 
2-methyt cydohexanol 
3-odanone 

2-elhvl hexanal 
l-chloro-2-methyl benzene 
propyl benzene 
N-tHJtyl-l-bulanamine 
benzaldehyde 
03-benzene 
03-benzene 
phenol 
aniline 
03-benzene 
&.methvl-S-hepten-2-one 
tienzonibile 
1-decene 
C3-benzene 
n-decane 
0<:tanal 
dichlorobenzene 
4-metiiyt decane 
C3-benzene 
C^-benzene 

2-ethyl hexanol 
limonene 
benzene methanol 
indan 
dichlorobenzene 
N-ethyl-N-<1-methv1ethvl)-2-propanamine 
(^4-benzene 

h: s soulh: e east: w west; m middle: r tear: elev 
tention time; MW molecular weiaht; Concentralv 

RT 
1.55 

1.89 
1.95 
2.36 
2.56 

2.94 
3.15 

3.64 

4.47 
4.62 
6.97 

727 
7.75 
7.92 
8.29 
8.33 
8.79 
9.66 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11.49 
11.60 
11.67 
12.20 
12.28 
12.33 
1ZS1 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14,57 

14,60 
14,64 
14,75 
14,77 
14,87 

14.89 
15.07 
15.10 

tievator b 
ns in pa 

MW 

64 

58 
116 

73 
72 
87 
84 

78 
86 

130 
99 
92 

115 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 

128 
126 
126 
12C 
129 
106 
12C 
12C 

94 
93 

12C 
126 
103 
14C 
120 
142 
128 
146 

156 
120 
134 

130 
136 
108 
118 
146 
129 
134 

al balcony 
1s per bill 

14 
E118 

m 

0.83 

0.08 

0.12 
0.40 

0.07 

0.09 

0.21 
0.32 

0.44 

0.42 

0,31 
0.15 

0.11 

dost 
on volu 

20 
E l 20 
elev 

0.18 

0.71 

0.08 

0.11 
0.31 

0.16 
0.2C 

O.IC 

0.1C 

0 . 1 ! 

0.14 
0.14 

0.08 

doset: s 
me (nL 

IS 
E121 

m 

0.58 

0.06 

0.09 
0.22 

0.16 

0.07 

0.07 

0.41 

0,11 

0,2! 

0.2! 

0.80 
0.35 

0.08 
tkmt stc 

19 
E122 

m 

0.54 

0.09 

0.09 
0.24 

0.10 

0.14 

0.11 
0 1 6 

0.14 

0.22 

0.13 

2.18 

K*room 

18 
E123 

0.09 

0.43 

0,08 
0,22 

0.06 

0.11 

0.04 

0.04 

0.05 

0.17 
0.16 

0.25 

0.12 
0.11 

0.05 
dnway 

17 

0.18 

0.14 

0.52 

0.24 

0.07 
0.18 

0.15 

0.06 

0.03 

0.04 

0.14 
0.14 

0.12 

0.16 

0.16 

0.99 

doonwa 

154 

0.82 

0.11 

1.19 

0.74 

0.25 
0.49 

0.34 

0.5 

3.2 

0.33 

0.22 

0.72 

3.39 

y: 

155 

0.14 

t 

0.47 

t 
t 

0.5 

0,47 

0.43 

1.0! 

16 

0.08 

0.38 

0.05 
0.13 

0.12 

0.04 

0.12 
0.12 

0.24 

0.16 

0.2i 
0.16 

27 

0.94 

0.17 
0.91 

0.26 

0.14 

0.52 
0.33 

0.42 

1.43 
0.26 

0.0! 
O.SS 

0.1 • 

0.23 

28 

0.52 

0.08 
0.30 

0,06 
0,19 
0,06 

0.07 

0.43 
0.07 

0.3: 
0.12 

0.0! 

29 

0.14 

0.68 

0.15 

0.55 

0.20 

0.09 

0,09 
0,26 
0,10 

0.10 

0.81 
0.12 

0.50 
0.12 

0.10 
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Air Monitoring Results Sample number and room number 
al the top of each data column 

64 
65 
66 
67 
Rfl 
69 

70 
71 
72 
73 
74 

75 
76 
77 

78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
96 
99 

100 
101 
102 
103 
104 
105 
106 
107 
103 
109 
110 
i l l 
112 
113 
114 

" l 1 5 
116' 
117 
118 
119 
120 
121 
122 
123 
124 
125" 

126 
127 

n nort 
RT re 

n-undecane 
nonanal 
C4-benzene 
phosphoric add , Inelhyl ester 
C4-benzene 

C4-benzene 
cis methyl decalin 
C5-benzene 
methyl indan 
CO-diethyl-S-ethyl phosphorothioate 
methyl indan 
tnchlorobenzene 
1-dodecene 
1-<4-methylphenvl) ethanone 
N, N-ditxityl-1 -butanamine 
n-dodecane 
naphthalene 
CS-benzene 
decanal 
benzothiophene 
1.4-oxaihiane, 4,4-dloxide 
benzothiazole 
benzene propanenitrile 
dimethy* mdan 
3-le trade cane 
N-butyl-N-niiroso N-butanamlne 
1-thdecene 
n-tndecane 
N.N-dibutyl fomiamide 
2-methvt naphthalene 
phthalate 
1,3-isoben2ofurand(one 
1-methy* naphthalene 
1-methyl-4-(propylthio) benzene 
1 -tetradecene 
n-tetradecane 
biphenyl 
1,1 '-oxy bis(benzene) 
2,4,6-tnchtoroaniline 
C2-naphthalene 
C2-naphthalene 
C2-naphthalene 
Iribromotjenzene 

6,10-dimethyl-5,9-undecadien-2-one 
2,6-di-t-butvl-2,5-cydohexadiene-1,4-dione 
1-pentadecene 
n-pentadecane 
methyl biphenyl 
1,2-dihydroacenaphlhylene 

1. s south, e east: w west: m middle: r rear: elev « 
tention time; MW molecular weiaht: Concentratic 

RT 
15.21 
15.29 
15.30 
15.34 

15.39 
15.47 

15.47 
15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17,16 
17,29 
17,64 
17.66 
17,67 
17,72 
17.80 
17.79 
17.87 
17,90 
17,90 
18.35 
18.40 
18.53 
18.80 
18.85 
18.91 
19.26 
19.38 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 
20.76 
20.86 
20.87 
21.17 
21.20 
21.28 
21.51 
21.56 
21.62 
21.65 
22.06 
22.16 
22.26 
22,30 
22.50 

levator b 
ns in oar 

MW 
156 
156 
134 
156 
120 
120 

134 
156 
120 
134 
134 
136 
134 
154 

156 
142 
134 
182 
134 
152 
134 
152 
148 
132 
198 
132 
180 
168 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 
196 
198 
154 
186 
195 
156 
156 
156 
312 
194 
220 
210 
212 
168 
168 

1 balcony 
s per bill 

E118 
m 

0.10 

0.10 

0.12 

0.08 
0,08 

0.22 
0.21 

0.28 

0.06 

0.07 

0.17 

0.09 

0.07 

0.13 
0.10 
0.08 

dosi 
• n volu 

E120 
elev 

0.16 

0.12 

0.25 

0.08 

0.06 

loset; s 
me (n l j 

E121 
m 

0.20 

0.08 

0.13 
0.25 

0.05 

0.42 

0.17 

0.16 

0.11 

0.07 
0.04 

0.08 
0.05 
0.03 

limi sloi 
L) 

F1?? 
m 

0.14 

0.22 

0.13 

0.03 

0.04 

* -

E123 
se 

0.07 

0.10 

0.06 

0.03 
0.11 

0.18 

0.06 

0.04 

0.03 

drway 

17 
E123 
m/n 

0.16 

0.07 
0 J 9 

0 1 6 

0.11 

0.07 

0.03 

doofwa 

154 
E123 

ne 

2.00 

0,24 

2.03 

0,62 

Z 0 3 

0.48 

1.56 

r-

155 
E123 

nw 

0.40 

1.04 

1.41 

0.08 

0.72 

0.13 

16 
E124 

m 

0.15 

0,06 
0,23 

0,14 

0.06 

0.06 

0.03 

0.03 

27 
E126 

0.08 

0.23 

0.17 

0.23 

0.21 

0.24 

0.15 

0.15 

0.27 

0.06 

28 
E128 

m 

0.13 

0.04 

0.07 

0.09 
0.06 

0.06 

0.06 

0.06 

0.20 

0.07 

0.05 

0.07 

0.08 

0.06 

0.03 

0.02 

29 
E128 

m 

0.21 

0.08 

0.11 

0.10 

0.12 
0.15 

0.08 

0.08 

0.11 

0.24 

0.12 

0.06 

0.14 

0.10 

0.08 

0.07 

-
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Air Monitoring Results Sample number and room number 
al the top of each data column 

1 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

139I 

1401 

1421 

144 
145 
146 
147 
148 
149 

n no 
RT 

Compound 
Tentative Identification 

^3-naphthalene 
ihenvt maleic anhydnde 
libenzofuran 
-hexadecene 

i-hexadecane 
senzenedicarboxylic acid, diethyl ester 

3-dibromo-2.2-bis(bromometiivt) prapane 

dipttenvl diazene 
benzophenone 
1-heptadecene 

N-(phenvtmethvtene) benzamine 
9H-t1uoren-9-one 

dibenzothiophene 
tntrabftxTiolwnzene 
n-octade<:ane 
phenanthrene/anthracene 
methyl dibenzothiophene 
n-nonadecane 
?-methvl anthracene/phenanttirene 

2 6-dibutyl-2.5-cydohexadien-1,4-dk>ne 

ith; s south: s east; w west m middle; r rear alav 
ptfMitinn tim»- MW molecular weiaht: Ooncentra 

RT 
22.65 
22.90 
22.93 
22.47 
23.57 
23.64 
24.17 
24.23 
24.30 
24.71 

24.81 
24.83 
25.28 
25.39 
25.45 
25.58 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

elevator 
ions in oi 

MW 
170 
214 
166 
224 
226 
222 
384 
182 
182 
238 
240 
181 
180 
327 
160 
164 
390 
254 
178 
198 
268 
192 
192 
220 

3al balcon 

rts per bi 

14 
E118 
m 
0.03 

0.06 

y; dost 
lion VO 

20 
E120 
elev 

doset: 
ume In 

15 
E121 
m 

0.01 

0.07 

sUtmi s 

UL) 

19 
E122 
m 

lockroor 

18 
E123 
se 

n: drwa 

17 
E123 
m/n 

0.32 

0.29 

0.13 
1.23 
0.19 
0.12 

026 
0.7S 

9.80 

y doom 

154 
E123 
ne 

0.11 

0.18 

0.37 

10 

vay; 

155 
El 23 
nw 

0.9 

16 
El 24 

m 

0.03 

0.10 

27 
El 26 

26 
El 28 

m 

29 
E128 

m 

L 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

1 

7 
3 
4 
5 

6 
7 
8 
9 

10 
11 
1? 
13 

14 
IS 
16 
17 
18 
19 
70 
21 
22 
23 
?4 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57i 
sef 
byi 
601 
611 
62| 
63 

n nonj 
RT re 

N-ethvl ethanamine 
2-butanone 
N-ethyl-N-methyl ethanamine 
dichloromethane 
N-(1-methylethvl)-2-propanamlne 
benzene 

2-pentanone 
trichlotoethene 
N-(1-methvleUivlidene)-2-propanamine 
toluene 

N-methyl-N-(1-methytethvl)-2-propanamine 
3-hexanone 
2-hexanone 
n-octane 
hexanal 
tetrachloroethene 
methyl ethyl disulfide 
chlorobenzene 
ethyl benzene 
p.m-xvlene 
1.4-oxathiane 
styrene 
3-heptanone 
o-xylene 
heptanal 
n-nonane 
C3-benzene 
N-butylidene-1-butanamine 
03-benzene 
3methyt nonane 
pinene 
2-methyl cydohexanol 
3-odanone 
2-eIhyl hexanal 
1-chloro.2.methyl benzene 
propyl benzene 
N-buIyl-1 -butanamine 
benzaldehyde 
C3-benzene 
C3-benzene 
phenol 
aniline 
C3-benzene 
6-methyl-5-heptBn-2-one 
benzonitnle 
1-decene 
C 3 * e n z e n e 
n.decane 
octanal 
dichlorobenzene 
4-methyl decane 
C3-0enzene 
C4-0enzene 
2-ethyl hexanol 
limonene 
benzene methanol 
indan 
dichlorobenzene 

N-ethyl-N-L1-methylethyl)-2-propanamine 
CM-benzene 
: s soulh: e east: w west m middle: r rear elev e 
ention time; MW molecular weiaht; Concentratk) 

RT 
1.55 

1 8 9 
1.95 
2.36 
2.56 
2.94 
3.15 
3.59 
3.64 
4.08 
4.47 
4 67 
6.97 

7.27 
7 75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11.49 
11.60 
11,67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.16 
13.25 
13,41 
13,57 
13,61 
13,66 
13,69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14.60 
14,64 
14,75 
14,77 
14,87 

14,89 
15,07 
15,10 

levator 
ns In p 

MW 
64 

58 
116 

73 
77 

87 
84 

101 
78 
86 

1.30 
99 
97 

115 
10O 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 
94 
93 

170 
126 
103 
140 
120 
142 
128 
146 
156 
120 
134 

130 
136 
108 
118 
146 
129 
134 

bal b 
arts p 

25 
E129 

0.64 

0.17 

0.15 
0.92 

0.53 

0.10 

0.16 
0.40 
0 2 6 

0.16 

0.91 
0 2 9 

0,04 

0,54 

0.20 
alcony: 
er billio 

24 
E129 

ne 

0.75 

0.16 

0.15 
1.10 

0.58 

0.11 

0,13 
0,43 
0,29 

0.19 

1.12 
0.35 

0.12 

0.80 

0,23 

0,26 
clost d 
n volun 

23 

E1.31 
n 

0.36 

1.29 

0.52 

0.32 
1,98 
0,32 
0,18 

0,98 

0.14 

0.22 

0.17 

0,27 

0,31 
0 6 6 
0,52 

0.34 

1.68 
0.57 

ti^ce 
0.20 

2,09 

0,25 

0,19 

0,41 

•set: stii 
e (nL / 

26 
E131 

s 

0,14 

0,48 

0.18 

0.12 
0,86 

0,49 

0,11 

0,62 
0,27 
0,24 

0.13 

0.99 
0.30 

0.08 

0.97 

0,19 

ml stod 

1 

124 
E l 31 

s 

0.24 

0.13 

0.02 

0,03 
0.20 
0.01 
0.01 

0.10 

0.02 
0,01 

0.02 

0.04 

0.02 

0,03 
0,08 
0,041 
0,03 

0,05 

0,18 
0.05 

0.03 

0.10 
0.01 

kroom; 

123 
E131 

n 

0.06 

0.24 

0.03 

0.15 

0.03 
0.22 

0.09 

0.01 

0.02 

0.02 

0.01 

0,06 

0,02 

dnway c 

141 
E131 

s 

0,21 

0.03 

0.12 

0.04 

0.21 

0.10 

0.12 
0,04 
0,05 
0,04 

0,12 

0.06 

0.06 

0.13 

0.03 
loorway 

142 
E131 

nw 

0.32 

0,04 

0.05 

0.04 

0.06 

0.03 

0.02 

0.03 

146 
E131 

nw 

0.74 
0,88 

1 2 9 

2.57 

0.47 
1.43 

0.48 
3,12 
0,18 

1.73 

0.40 

0 2 8 

0.12 

0 4 6 

0.52 

2.30 

0.68 

1.51 
0 2 1 

0.29 

0 2 8 
0,93 
0,23 
1,51 

0.33 

147 

E131 
ne 

1.0S 

1.06 

2.42 

0.30 
0.60 

0.41 
0.82 
0-02 

0.49 

0.30 

0.30 

1.90 

0.38 

0.35 
0 2 4 

0 2 7 

0 2 5 

0.35 
0.41 
0.46 

178 
E131 
sump 

0.23 
1.36 

0.57 

4.79 

0.15 

0.91 
3.55 
0.01 

2.20 

0.26 

0.46 

0.64 

1.75 
0.76 

0.7S 

0.72 
0.64 

21 
1:132 

m 

0.33 

1.04 

0.52 

0.33 
2,61 
0,33 
0,17 

1,25 

0.16 

0 26 

0 26 

0.31 
0,74 
0 6 6 

0 37 

1 9 1 
0 73 

0 29 

1,93 
0 27 

0-52 

127 
E l 33 

m 

0,36 
0,20 

0.04 
0,02 

0,02 

0,01 

0,03 
0.01 

0.01 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 
65 
66 
67 

68 
69 

70 
71 
72 
73 
74 

75 
76 
77 

7 8 -

3 1 
601 

^ 8 2 ? 
83 
84 
85 
66 
87 

89 
90 

94 
95 
96 
97 

102 
103 

112 

114 
115 

117 

1 2 

Compotjnd 
Tentative Identification 

wnethvl decane 
-methyl decane 

;4-benzene 
Z-methyt decane 
,4-dithiane 

acetophenone 

04-benzene 

Vmethvl decane 
methyl benzaldehyde 
I > * e n z e n e 
C4-benzene 
A,A-dimettlvl benzene methand 

CX-t)enzena 
1-undecene 
n-undecane 
nnnanat 

Dhosphonc add. tnethvt ester 

04-benzene 
trans methyl decalin 
r.4.benzene 
ds methyl decalin 
05-t)enzene 

methyl xidan 
0 Odiethyl-S-ethvl phosohorothioala 

methyl rdan 
tnchlorobenzene 

1 -{4-methvlohenvt} ethanone 

N.r^ibutyt-l -butanamine 
n-d(x1ecane 
naohthalene 

05-benzene 

decanal 

dimethyl indan 
3-tetradecene 

l-methyl-4-(propylthio) benzene 

n-tetradecane 
biphenyl 

2.4.&-tnchk)rt»niline 

6.10.dimethyl.5,9-undecadien-2-one 

5 n-pentadecane 

RT 
15,21 
15,29 
15.30 
15.34 
15.39 
15.47 

15.47 
15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 

16.24 
16.41 
16.43 
16.50 
16.55 
16.74 

17.14 
17.16 
17.29 
17.64 
17.66 
17.67 
17.72 
17.80 
17.79 

17.90 
17.90 
18.35 
t8.4C 
18.5! 
18.80 

18.91 
19.26 
19.38 
19.51 
19.61 
19.80 
1 9 8 1 
19.9' 
20.3: 
20.71 
20.86 
20.87 

21.26 
21.26 

21.5 
21.5! 
21.6: 
21.6 

2 2 2 

1271 ,1.2-dihydroacenaph1hvtene I 22.5 
n north; s south; e east; w west; m middle; r rear; elev elevator 
RT reteniinn time; MW moleojlat weiaht; r-oncentrations in 

MW 
Ififi 
156 
134 
156 
120 
120 

134 
156 
120 
134 
134 
136 
134 
154 
156 

134 
182 
134 
152 
134 
152 

132 

132 
18U 

134 
142 
1/0 
128 

156 
134 
136 
135 
131 
146 

156 
182 
164 
157 
142 
390 
148 
142 
16! 
196 
198 
154 

195 

156 
156 
156 
3 1 ! 
194 

2 1 ! 

2 1 -
16! 

) 16! 
bal 

parts 

25 
E129 

0.07 

0.16 

0.16 

0.08 

0.14 

0.17 

0.12 

0.12 

0 2 1 

0.0! 

O.OS 

balcony 
per bill 

24 
E129 

0.19 

0 2 3 

0.10 

0.19 

0.24 

0.14 

0.12 

0.0! 

0.05 
0.1-

0.07 

dost 
on volu 

23 
E131 

0.14 

0.30 
0.15 

0.37 

0.13 

0.29 

0.31 

0.53 

0.23 

0.33 

0.12 
0.1-

0.06 

closet; s 

me(nL 

26 
E l 31 

s 

0.13 

0.19 

0.12 

0.16 

0.11 

0.15 

0 . * 

tktmstc 

'1-1 

124 
E131 

s 

0.01 

0.03 

0.05 

0.01 

0.01 

0.0 
0.0 

0.0 

idvoom 

123 
E131 

n 

0.01 

0.01 

0.02 

0 .0 . 
O.O' 

0.0 

o.a 

0.0 

drwsy 

141 
El 31 

s 

0.02 

0.10 

0.02 

0.04 

0.01 

0.02 

0.0: 

142 
El 31 
nw 

0.02 

0.0 

0.0 

1 

4 
doorw ay: 

146 147 178 21 
= 131 E131 E131 E132 
nw 

1.19 

0.39 

0.31 

0.56 

0.11 
0.3: 

0.1! 

0.0 
0.0 
0.1 
0.1 

0.0 

0.12 

0.95 

0.06 

0.44 

0.68 

0.67 

0.2! 

0.0 
1 0.0 

0 2 
7 

0.1 

0.58 

0.73 

0.49 

0.40 

0.80 

0.42 

) 
1 

« 

0.19 

0.39 
0.23 

0.46 

0.24 
0.20 

0.38 

0.44 

0.39 

0.41 

127 
E133 

0.01 

0.01 
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Air Monitoring Results Sample number and room number 
al Ihe top of each data column 

128 
129 
130 
131 
132 
133 
134 
135 

137 

1411 
142 
143 
144 ' 

"145' 
146 

Compound 

C3-naphthalene 
phenyl maleic anhydnde 
ditlenzofuran 
14iexadecene 
n-hexadecane 

1-heptadecene 

phenanthrene/anthracene 
147 methyl dibenzothiophene 

149 
150 
151 

152 

n nom 
RT re 

2-methvl anthracene/phenanthrene 
l-methyl anthracene/phenanthrene 
2.6-dibutYl-2,5-cydohexadien-l,4-dione 

Total POS's 

n: s soulh: e east: w west m middle: r rear elev e 
tention time: MW molecular weiaht: Concentratic 

RT 
22.65 
22.90 
22.93 
22.47 
23.57 
23,64 
24,17 

24,23 
24.30 
24.71 
24.81 
24.83 
2 5 2 8 
25.39 
25.45 
25.58 
25.86 
25.88 
2 6 3 7 
26.96 
27,04 
27,48 
27,57 
31.30 

evator 
n s i n c 

MW 
170 
214 
166 
224 
226 
777 
384 
187 
187 
238 
740 
181 
180 
327 
160 
184 
390 
754 
178 
198 
76ft 
19? 
192 
270 

bat b 
arts c 

25 
E129 
m/e 

0.06 

alcony: 
er bulla 

24 
E129 

ne 

0.07 

dost d 
n volur 

23 
E131 

n 

0.15 

0.30 

oset: stt 
ne tnL / 

26 
E131 

s 

0.04 

0.07 
0.44 

0.12 

0.25 

7.30 

ml stoc 

-) 

124 
E131 

s 

0.01 

tirDom: 

123 
E131 

n 

0.02 

0.03 
0.02 
0.01 

0.01 

0.02 

0.01 

141 
E131 

s 

0.02 

0.05 

loonway 

142 
fc131 

nw 

1.60 

146 
E131 

nw 

0.10 

0.15 

0.32 

147 
E131 

ne 

0.06 

0.15 

1.50 

178 

E131 

sump 

1.71 

0.30 

21 

m 

127 

E l 33 

m 
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Air Monitoring Results Sample number and room number 
at the lop of each data column 

1 

2 
3 
4 

5 

6 
7 

8 
9 

10 
11 

12 
13 

14 

15 
16 
171 
18| 
19 
20 
21 
22 
23 
24 

26 
27 
28 
29 

31 

33 
34 
35 

39 
40 
41 

43 

45 
46 
47 

53 

55 

59 
6! 

63 
n nor 
RT r 

Compound 
Tentative Identification 

sulfijr dioxide 

2-propanone 
l-fluoro-l.l-dichloroethane 
N-ethyl etiianamine 

2-tHJtanone 
N-ethyl-N-methyt ethanamine 

dlctiltxomethane 
N-( 1 -methvlethyl>-2-propanamlne 
benzene 
2-pentanone 
thChiofoetiiene 
N-( 1 -methytethvtJdene)-2-Drooanamine 

toluene 

N-methyt-N-(1-mettivlethyl)-2-ptopanamJne 
3-hexanone 
2-hexanone 

r i -odane 
hexanal 
tetrachloroethene 

melhvl ethyl disuifide 
chlorobenzene 
ethvl benzene 
p.m-xvlene 
1,4-oxalhiane 

3-heptanone 

heotanal 
n-nonane 

N-butvlidene-1 -butanamine 

3-methvl nonane 
pinene 
2-metiiyl cydohexanol 

l-ctiloro-2-methyl benzene 

oroDvi benzene 
N-butyl-l -butanamine 
benzaldehyde 

03-benzene 

aniline 

6-methyl-5-hepten-2-one 

dichlorobenzene 

03-benzene 

benzene metitanol 
indan 

!M-benzene 
lh: s soutii: e east: w west m middle: r tear elev 
etention time; MW molecular weiaht; Concentrat 

143 
E133 

m 

0.13 

0.04 

0.05 

0.05 

0.14 
0.02 

0.07 

0.06 
0.01 
O.o: 
0.02 

0.06 

0.0! 

0.03 

0.06 

0.01 
elevator 
ons in 

1 
E l 34 

se 

1.75 

0.69 

1.46 

0.33 
2.32 
0.48 
0 2 2 

1.10 

024 

0 2 1 

0.97 
0.81 
0.59 

0.98 

0 6 4 

0.15 

0.94 

0.07 
0.16 

0.1! 
0 2 1 

bal b 
parts p 

2 
E134 

nw 

2.60 

1.01 

0.26 
1.87 
0.47 
0.11 

0.87 

0.11 

0.18 

0.15 

0.55 
0.45 
0.39 

0.7! 

0.4! 

0.23 
0.16 
0.86 

0.12 

0 24 

0.31 
sicony: 
ef billio 

22 
E134 

m 

2 6 8 

0.41 

2.20 

1.05 

1.03 
6.88 
1.74 

3.77 

0.33 

0.29 

0.63 

0.6C 

2.47 
1.4! 

0.66 

4.43 
1.36 

b^ce 
0 6 7 

4.48 

0.7! 

1.04 

0.7 

dost d 
n volun 

144 
E l 34 

m 

0.14 

0.22 

0.11 

0.07 

0,25 
0,10 

0,13 

0,07 
0,07 

0,05 

O.o: 

0.12 

0.01 

0.01 

0.1' 

O.OJ 
3set: St 
e (nL/ 

128 
E l 34 

m 

0.02 

0.01 

0.0 

jm stoc 

1 

129 

0 

0.06 

knMni: 

140 
E135 

0.12 

0.08 

0,06 

0.03 

O.U 
0.02 

0.0! 

0.1 

dnway 

138 
E200 

m 

0.04 

jooiway 

46 
E201 

m 

0.0 
0.11 

33 
E203 

n 

0.01 

0.36 

0.03 

0.04 
0.17 

0.02 

0.07 

0.04 

0.03 

0 . 1 ! 

0.14 

3? 
F703 

s 

0 2 8 

0.02 

0.02 
0.13 

0.02 

0.05 

0.02 

0.11 

30 
E204 

n 

0.01 

0.28 

0.01 

0.03 
0.15 

0.02 

0.05 

0.02 

0.15 

0.02 
0.01 
0.03 

31 
F204 

s 

0.01 

0.33 

0.02 

0.03 
0.16 

0.03 

0.03 

0.16 

36 
E20S 

0.02 

0.06 

0.02 

0.01 
0.05 
0.00 

0.03 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 
65 

6f i 
67 
68 
69 

70 
71 
72 
73 
74 
75 
76 
77 

79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

124 
125' 
126 

^127 

RT re 

Compound 
Tentative Identification 

5-melhyl decane 
4-melhy1 decane 

C4-benzene 

1,4-dilhiane 
acetophenone 

C4-benzene 
3-melhvl decane 
methyl benzaldehyde 
C4-benzene 

O.O-diethyl-S-ethyl phosphorothioate 
methyl indan 
trichlorobenzene 

1-(4-methylphenyl) ethanone 
N, r4-di butyl-1 -butanamine 
n-dodecane 
naphthalene 
C5-benzene 
decanal 
benzothiophene 
1,4-oxaIhiane, 4,4-dioxide 
benzothiazole 
benzene propanenilnle 
dimethy) indan 
3-tetradecene 
N-butyl-N-nitroso N-butanamine 
1 -tndecene 
n-tndecane 
N.N-dibutyl formamide 
2-melhyl naphthalene 
phthalate 
1,3-isot)enzofurandione 
l-methyl naphthalene 
1-methyl-4-{propvlthio) benzene 
1-tetradecene 
n-ietradecane 
biphenyl 
l . r - o x y bis(benzene) 
2,4,6-trichloroaniline 
C2-naphthalene 
C2-naphthalene 
C2-naphthalene 
tnbromobenzene 
6,10-dimethvl-5,9-undecadien-2-one 
2,6-di-t-butyl-2,5-cyclohexadiene-l ,4-dione 
1-pentadecene 
n-pentadecane 
methyl biphenyl 
1,2-dihydroacenaphthylene 

h, s soulh: e east: w west, m middle; r rear elev E 
tention time: MW molecular weipht: Concentratic 

143 
E l 33 

m 

0.05 

0.06 

0.02 

0.04 

0.00 

levalor 
ns in 

1 
E134 

se 
0.15 

0.28 
0.21 

0.48 

0.26 

0.34 

0.17 

0.23 

0.35 

0.19 

0.25 
0.19 

0.11 

0.09 

bal be 
artSDG 

2 
E134 

nw 
0,11 

0.21 
0.42 

0,14 

0 J 1 

0.13 

0.11 

0.04 

0.26 

0.11 

0.18 
0.08 

0.11 

0.11 

cony: c 
r billion 

22 
E134 

m 
0.45 

1.00 
0.45 
2.06 

1.04 

0.94 

1.10 

0.39 
1.80 

0.72 
0.49 

0.63 

0.38 

0.22 

0.99 

0.33 

0,32 

0.23 
0.56 
0,50 

0,39 

0.17 

osl do 
volum 

144 
b134 

m 

0.05 
0.06 

0.01 

0.08 

0.01 

0.05 

0.04 

0.02 

0.03 
0.02 

0.03 

0.01 

set; sik 
a (nL/L 

128 
E l 34 

m 

m slodc 

129 

0 

0.04 

room: d 

140 
E135 

0,02 

0.01 

nway dc 

138 
E20U 

m 

0.03 

0.02 

0.01 

0.01 
0.02 

raraay: 

46 
E201 

m 

33 
E203 

n 

0.20 
0.06 

0.21 

0.09 

0.04 

32 

s 

0.15 
0.04 

0.15 

0.05 

0.07 

0.04 

30 

n 

0.17 
0.09 

0.02 

0.16 

0.03 

0.04 

0.09 
0.01 
0.09 

31 

s 

0.08 

0.14 
0.08 

0.16 

0.02 
0.03 

0,08 
0,06 
0.07 

36 

m 

0.06 
0.05 

0.08 

0.03 

0.07 
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Air Monitoring Results Sample number and room number 
al the top of each data column 

128 

129 
130 
131 
13? 
133 
134 
135 
136 
137 

139 
140 
141 
14? 
14.1 

145 
146 

148 

n noi 
RT 

Comoound 
Tentative Identification 

C3-naphthalene 
phenyl maleic anhydride 
dibenzohjran 
1 -hexadecene 
n-hexadecane 
benzenedicarboxylic acid, diethyl ester 
1.3-dibrQmo-2,2-bis(bromomethvl) propane 
diphenyl diazene 
benzophenone 
l -heotadecane 

N-<phenylmethvlene) benzamine 
9H-fluorBn-9-one 
tr ibromobenzamine 
tnmethyl indan 
dibenzothiophene 

n-octadecane 
phenanthrene/anthracene 

methyl dibenzothiophene 
n-nrmadecane 

1-methyl anthracene/phenanthrene 
2 6-dibutyl-2.5-cydohexadien-1,4-dione 

rth; s south; a east; w weet m middle; r rear; elev 
•ntmtinn l i " " " - " W molecular weiaht: Concentra 

143 
=133 

m 

0.01 

elevatoi 
ons in 

1 
=134 
se 

r, bal b 
parts D 

2 
=134 
nw 

alcony: 
er billio 

22 
= 134 
m 

clost cl 
n volur 

144 
=134 

m 

0.01 

bset; sU 
n e f n L / 

128 
=134 

m 

krm slot 

L) 

129 

0 

kroom; 

140 
=135 

diway 

138 
=200 

m 

doorwei 

46 
=201 

m 

0.03 

0.70 

: 

33 
E203 

n 

0.02 

32 
E203 

s 

0.50 

30 
^ 0 4 

n 

0.50 

31 
i204 

s 

36 
E205 

m 

0.40 
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Air Monitoring Results Sample number and room number 
at the lop of each data column 

1 

? 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63T 

RT re 

N-methvl-N-{ 1 -methy1ethYl)-2-propanamine 
3-hexanona 
2-hexanone 
n-octane 

tetrachloroethene 

chlorobenzene 
ethyl benzene 
p.m-xylene 
1,4-oxalhiane 
styrene 
3-heptanone 
o-xylene 
heptanal 
n-nonane 
C3-benzene 
N-bulylidene-1 -butanamine 
C3-benzene 
3-methyl nonane 
pinene 
2-methvl cyclohexanol 
3-octanone 
2-elhvl hexanal 
1-chloro-2-methyl benzene 
propyl twnzene 
N-buty 1-1-butanamine 
benzaldehyde 
C3-benzene 
C3-benzene 
phenol 
aniline 
C3-benzene 
6-methyl-5-heplen-2-one 
benzonitnle 
1 -decene 
C3-benzene 
n-decane 
octanal 
dichlorobenzene 
4-methyl decane 
C3-benzene 
C4-benzene 
2-ethyl hexanol 
l imonene 
benzene methanol 
indan 
dichlorobenzene 
N-ethyl-N-( 1 -methylelhyl)-2-propanamine 

! C4-benzene 
h; s south: e east: w west; m middla; r rear elev e 
tention time: MW molecular weiaht: Concentratic 

RT 
1.55 

1.89 
1.95 
2.36 
2,56 
2.94 
3.15 
3,59 
3,64 
4,08 
4,47 
4,62 
6.97 

7,27 
7.75 
7.92 
8.29 
8.33 
8.79 
9,68 

10,05 
10.57 
10.81 
11.00 
11,30 
11,37 
11,49 
11.60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14.60 
14.64 
14.75 
14.77 
14.87 
14.89 
15.07 
15.10 

e valor 
ns in c 

MW 
64 

58 
116 

73 
7? 

87 
84 

101 
7fi 
Rfi 

nn 
99 
9? 

115 
100 
100 
114 

ino 
164 
108 
11? 
106 
106 
104 
118 
114 
106 
114 
128 
120 
1?7 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 
94 
93 

120 
126 
103 
140 
120 
142 
1?8 
146 
156 
120 
1.14 
130 
136 
108 
118 
146 
129 
134 

bal b 
arts p 

37 
F7n7 

m 

0,04 

0,15 

0,02 

0,02 
0.05 

0.03 

0.01 

0.09 

0.08 

0.09 

0,09 

alcony: 

er billio 

163 
E207 

m 

2.53 

1.19 

6.25 

0.30 

1.59 

1.28 
3.44 

0.46 

1.50 

0.21 

0.66 

2.61 
0.52 

0.89 

0.52 

0.44 

0.16 
0.48 
0.19 

0.32 

0.70 
clost c 
n volun 

35 
E208 

n 

0.01 

0.01 

0.01 

0.02 
0.05 

0.03 

0.06 

0.06 

0.04 

oset; sU 
ne(nL/ 

34 
E208 

s 

0.01 

0.13 

0.03 

0.02 
0.05 

0.01 

0.03 

0.03 

0.07 

0.06 

0.15 

mi stoc 

• ) 

36 
E209 
0/bal 

0.02 

0.06 

0.01 

0,01 
0,01 

0,02 

0,01 

0.04 

0.16 

0.06 
0.01 

. r . m : 

39 
E211 
clost 

0.05 

0.01 

0,01 
0,04 

0.02 

0.05 

0.07 

0.04 
0.03 

dnvay 

42 
E213 

m 

0.01 

0.05 

0.01 

0.01 
0.02 

0,01 

0,06 

0.08 

0.04 
0.01 

oonway 

43 
E214 

m 

0.02 

0.07 

0.02 

0.01 
0.03 

0.01 

0,07 

44 
E215 

m 

0.03 

0.65 

0.05 

0.12 
0.42 

0.04 

0.15 

0.02 

0.05 

0.05 

0.05 
0,18 

0,03 

0.06 

0.09 

0.02 

0.14 
0.11 

41 
E216 

n 

0.06 

0.01 

0.01 
0.05 

0.02 

0.02 

0.06 
0,01 

0,04 

0,06 
0.01 

40 
E216 

s 

0.01 

0.06 

0.01 

0.01 
0.03 

0.01 

0.01 

0.01 

45 

1:217 
m 

0.08 

1.11 

0.08 

0 2 3 
0.76 

0.09 

0.26 

0.04 

0.08 

0.07 

0-081 0,06 
0,31 

0.07 

0.05 

0.11 
0.01 

0.10 

0.11 

0.04 

0.16 

47 

E220 
se 

0.15 

0.97 

0.04 

0.16 
0.51 

0,08 

0,19 

0.03 

0.09 

0.04 

0-12 
0,21 
0.08 

0.08 

0.09 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 
65 

66 
67 

68 
69 

70 
71 

72 
73 
74 

75 

77 

78 
79 

82 

86 

89 
90 

93 
94 

98 

too 

102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
12? 

n no 
RT 

Compound 
Tentative Identification 

5.mettivl decane 
• .methy l decane 
! ^ . b e n z e n e 
2.methyl decane 
1.4.dithiane 
acetophenone 

C^.t)enzene 
;^^nethyt decane 
methyl benzaldehyde 

! :4 . tenzene 
! ^ . b e n z e n e 

AA.d imethv l benzene methantil 

iHindecene 
hMjndecane 

nbnanal 

phosphtvic acid, triethyl ester 

! ^ . b e n z e n e 

C5.benzene 

metityl indan 
tnchlorobenzene 

N.N.dibutyi-1 .butanamine 

n^dtidecane 

tienzoti i iophene 

henzothiazoie 

dimethyl indan 
3-tetrarincene 
N4)uty|.N.nibo30 N-butanamine 
1-tiidecene 

n-tridecane 
N,N.dibutvl formamide 
2.methvl naohthalene 

phthalate 
1,3HSObenzofurandJone 
l^nethyl naphthalene 
l.methyt-4-(propylthio) benzene 
1-tetiadecene 
h'tet i^decane 

biphenyl 
1.1'K)itybis(benzenei 
2,4,6-tnchloroaniline 
C2.naphthalene 
C2.naphthalene 
C2.naphti ialene 
tnbramobenzene 
6, l (Wimethvl-5.9.undecadien-2.one 
2,6.di-t4)utYl-2.5-cvdohBxadiene-1.4Kjione 

1.pentadei»ne 
n.pentadecane 
methyl hiphenyl 
1,2.dihydroacenaphthylene 

rth; s soulh; s east: w west m middle: r rear elev 
etention timo- MW molecular weiaht; Concentra 

RT 
1 5 2 1 
15.29 
15.30 
15.34 
15.39 
15.47 

15.47 

15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17,64 
17,66 
17.67 
17.72 

17.79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18,80 

18,91 
19,26 
19,31 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 
20.76 
20.86 

2 1 . 1 ! 
21 .2 ! 
21 .2 ! 
21.5 
21.5! 
21.6 
21.6 
22.0 
22.1 
2 2 2 
22.3 
22.5 

elevato 
ons in 

jm 
156 
156 
134 
156 
120 
120 

134 

156 
120 
134 
134 
136 
134 
154 
156 
142 
I M 
182 
134 
152 
1.34 
157 
148 
132 
198 
132 
180 
168 
134 
142 

128 
148 
156 
134 
136 
135 
131 
146 

158 
182 
184 
157 
142 
390 
146 
142 
166 
196 
196 

186 
19 ! 
15! 
15! 
15! 
31 
1 * 
22 
21 

J 21 
) 161 
) 16( 

. bal 
parts 

37 
E207 

m 

0.07 
0.05 

0.07 

0.04 

O.o: 

> 
i 

i 

baicony 

per bil 

163 
E207 

m 

1.02 

0.35 
0.78 

0.15 

0.12 

0.33 

1.77 

0.14 

0.21 

0.11 

0.06 

0.1? 
0,1 
0 . 1 ' 

0.0 

clost 
on vok 

35 
E208 

n 

0.03 
0.06 

0.09 

0.03 

0.04 

0.0 ' 

0.0 

3 

doset; 
me (nL 

34 
E20S 

s 

0.06 

0.04 

0.03 

0.0 

0.0 

Utmi St 

A ) 

38 
E209 
oibal 

0.11 

0.10 

0.01 

0.03 

Kkroom 

39 
E211 
dost 

0.02 
0.06 

0.04 

0.04 

' 0 . 0 2 

. dnway 

42 
E213 

m 

0.12 

0.05 

0.11 

O.o: 

0.1 

doonw 

43 
E214 

m 

0.08 

O.OS 

0.06 

0.02 

J 0 2 

ay: 

44 
=215 

m 

0.06 

0.16 

0.06 

0.0 

0.0 

41 
E216 

n 

0.03 

0.06 

0.04 

0.04 

0.1 

40 
E216 

s 

0,02 

0,03 

0.02 

O.O 

0.1 

45 
E217 

m 

0.11 

0.24 

0.10 

0.04 

) 

47 
E220 

se 

0.07 

0.25 

0.12 

0.05 

0.04 

0.09 
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Air Monitoring Results Sample number and room number 
al the top of each data column 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
ISO 
151 

152 

n nortt 
RT re 

benzenedicartioxylic a d d , diethyl ester 
1,3^1ibromo2,2.bis(bromomethyl) propane 
diphenyl diazene 
benzophenone 
14iepladecene 
n4ieptadecane 
N.(phenvlmatfivlene) benzamine 
9H.f luoren-9one 
tiibromtlbenzamine 
Ihmethyl indan 
dibenzothiophene 
tetrabromobenzene 
n-odadecane 
phenanthrene/anthracene 
methyl dibenzothiophene 
n-nonadecane 
2HTietiiyl anthracene/phenanthrene 
l-methyl anUiracene/phenanthrene 
2,6-dibutvl-2.5-cydohexadlen-l ,4-dione 

Totat PCB's 

: s south; e east: w west: m mitldle. r rear slev e 

ention time: MW molecular weiaht; Concentratic 

RT 
22.65 
22.90 
22.93 
22.47 
23,57 
23,64 
24,17 
24,23 
24,30 
24,71 
24,61 
24,83 
25,28 
25,39 
25,45 
25,58 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

levator 
ns in p 

MW 
170 
214 
168 
224 
226 
777 
364 
182 
182 
236 
240 
181 
180 
327 
160 
184 
390 
754 
178 
198 
268 
19? 
192 
220 

bal b 
arts p 

37 
E207 

0.12 

8.10 

alcony: 
er billio 

163 
E207 

m 

0.03 

0.15 

0.19 

1.60 

dost d 
n volun 

35 
E208 

n 

0.01 

0.20 

oset: stt 
18 (nU 

34 
E208 

s 

0.01 

0.20 

.nn stoo 

) 

38 
E209 
0/bal 

kroom: 

39 
E211 
dos t 

0.01 

dnway i: 

42 
E213 

m 

0.06 

0.30 

loorway 

43 
E214 

m 

0.02 

0.20 

44 
E215 

m 

0.04 

1.00 

41 
E216 

n 

0.02 

40 
E216 

s 

45 
E217 

m 

0.02 

0.40 

47 

E220 
se 

0.13 

11.90 
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Air Monitoring Results Sample number and room number 
al the lop of each data column 

1 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

33 

35 
36 

39 

41 
42 
43 

50 
51 
52 
53 

55 
56 

59 
60 

62 
63 

n nor 
RT r 

Compound 
Tentative Identification 

suHljr dioidtle 

2-orooanone 

1-fluoro.1,1-dich1oroethane 
N-ethvl ettianamine 

2-butanone 
N-ethyl-N^nethyt ethanamine 

dichtoromethane 
N-(1-melhvletiivl>-2-oroc>anamine 
benzene 
2-pentanone 
tnchloroethene 
N-(1-methylethv1idene)-2-ptopanamine 
toliiene 

N-methv1-!4^1-meUiYletiivl)-2-propanamine 
3-hexanone 
2-hexanone 
n4ctane 
hexanal 
tetrachloroethene 
methyl ethyl disulfide 
chlorobenzene 

ethvl benzene 
p.m-xvlene 
1.4.oxathiane 
stvtene 
3-heDtanone 
t>-xvlene 

N-butvUdene-l-butanamine 

3wnettiv1 nonane 

2-melhyl cydohexanol 
3-odanone 

propyl benzene 

benzaldehyde 
C3-benzene 
C3-benzene 

C3-benzene 
n-decane 
octanal 
dichiorotienzene 

C3-benzene 
!>-benzene 

benzene methanol 

indan 

didilorcbenzefie 
N-ethyt-N-{1^nethv1ettiy1>-2-prooanamine 

!>-t)enzene 
lh: s south: e east: w west m middle; r rear; elev 
etention time; MW molecular weioht: Concentrat 

RT 
1,55 

1.89 
1.9S 
2 3 6 
2 5 6 

2 9 4 

3.15 
3.59 
3.64 

4.08 
4.47 
4.62 
6.97 

7 2 7 
7.75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.61 
11.00 
11.30 
11.37 
11.49 
11.60 
11.67 
12.20 
1228 
12.33 
12.51 
12.61 
12.62 
1271 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.63 
13.99 
14.07 

14.40 
14.56 
14.57 

14.64 
14.75 
14.77 

14.87 

15.07 
15.10 

elevator 
onsin 

I4W 
64 

58 

116 
73 

72 
87 

84 
101 

78 
66 

130 
99 
92 

l is 
100 
1 W 
114 
100 
164 

108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
121 
126 
120 
12S 
106 
120 
120 
94 
93 

12! 
126 

m 
14! 
120 
142 

146 
156 
120 

13(1 
136 
108 

lie 

12! 
134 

bal 
larts 

46 
E220 

sw 

0.54 

0.03 

0.11 
0.41 

0.14 

0.03 

0.05 

0.08 
0.16 
0.06 

0.09 

O.K 
0 0 4 

Qatcony 
per billii 

49 
E220 

w 

0.06 

0.74 

0.04 

0.13 
0.44 

0.06 

0.17 

0.03 

0.05 

0.07 

0.07 
0.19 
0.07 

0.09 

0.03 

0 2 1 
O.OS 

dost 
sn volu 

50 
E220 

nw 

0.59 

0.12 
0.38 

0.03 

0.15 

0.03 

0.02 

0.06 

0,09 
0.20 
0.05 

0.10 

0.0! 

0.05 

Josel; s 
m e ( n U 

51 

0 

0.00 

ton sto 

137 

E220 
se 

0.02 

.™m 

156 
E220 

se 

1.77 

t 

0.97 

0.49 

0.21 
0.52 

0.29 

0.31 

0.18 

0.32 

2.03 
0.25 

0.15 
0.42 

0.19 

0 2 7 

0.57 

0.17 

0.2? 
dnway 

157 
E220 

ne 

0.24 

0.02 

0.21 

0.28 

0.12 
0.16 

0.1 

0.33 

0.93 

0.17 

0.27 

0.23 
doonwa 

158 
E220 
nw 

3.17 

0.13 

1.24 

0.57 

0.23 
0.44 

0.18 
0.94 

2.77 

0.51 
0.58 

0.72 

0.72 

y: 

159 
E220 

nw 

2.72 

0.15 

1.28 

0.37 

0 2 5 
0.53 

0 2 9 
0.41 

0.30 

2.08 

0.46 

0.26 

0.49 

0.39 

0 2 5 

0.34 

160 

0 

0.83 

0.02 

1.48 

0 2 1 
0.53 

0 2 8 

5.25 

1.55 

161 

0 
0.96 

0.40 

0.02 

1.06 

0.59 

0.14 
0.25 

0.10 

6.34 

16? 

0 

0 53 

t 

0.51 

0.03 
0.10 

0.06 

0.05 

0.26 

52 
E301 

m 

0.03 

0.00 

0.01 
0.01 

0.01 

0.00 

0.01 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
i 0 9 
110 
111 
112 
113 
114 

115 
116 
117 
118 
119 
120 
121 
122 
123 

124 

125 
126 
127 

RT re 

Compound 

5-methyl decane 

C4-benzene 

methyl benzaldehyde 
C4-benzene 
C4-benzene 

C4-benzene 

C4-benzene 
trans methyl decalin 
C4-benzene 

methyl indan 
0,0-diethyl-S-ethyl phosphorothioate 

'methyl indan 
tnchlorobenzene 
1-dodecene 
1-(4-methylphenyl) ethanone 
N, N-di bu tyl-1 -butanamine 
n-dodecane 
naphthalene 
C5-benzene 
decanal 
benzothiophene 
1,4-oxalhiane, 4,4-dioxide 

1 benzothiazole 
'benzene propanenitrile 
idimethyl indan 
3-tetradecene 
N-butyl-N-nitroso N-butanamine 
1-tndecene 
n-tndecane 

iN,N-dibutyl formamide 
2-methvl naphthalene 
phthalate 
1,3-isobenzofurandione 

• 1-methyl naphthalene 
1-methyl-4-4propylthio} benzene 
1-tetradecene 

: n-tetradecane 
'biphenyl 
'1,1 '-oxy bis(benzene) 
'2,4,6-tnchlofoaniline 
C2-naphthalene 

'C2-naphthalene 
C2-naphthatene 
tnbnamobenzene 
6,10-dimethvl-5,9-undecadien-2-on9 

'2,6-di-t-butvl-2,5-cvclohexadiene-1.4-dione 
|1-pentadacenB 
n-pentadecane 
methyl txphenyl 
1,2-dihydroacenaphthylene 

h, s south, a east, w west, m middle: r rear elev « 
tention lime. MW molecular weiahl: Concentratic 

RT 
15.21 
15.29 
15.30 
15.34 
15.39 
15.47 

15.47 
15,48 
15.51 
15,64 

15.72 
15.80 
15.86 
15.95 
16.05 
16,12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17,16 
17,29 
17,64 
17,66 
17,67 
17,72 
17,80 
17,79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18.80 
18,85 
18.91 
19.26 
19.38 
19,51 
19,61 
19.80 
19.81 
19,91 
20,37 
20.76 
20.86 
20.87 
21.17 
21.2C 
21.26 
21.51 
21.56 
21.62 
21.65 
22.06 
22.16 
22.26 
22.3C 

122.50 
levator 
ns in c 

MW 
156 
156 
134 
156 
i?n 
1?0 

134 
156 
120 
134 
134 
136 
134 
154 
156 
14? 
134 
IB? 
134 
15? 
134 
15? 
148 
13? 
198 
13? 
180 
168 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 
196 
198 
154 
186 
195 
156 
156 
156 
312 
194 
770 
210 
212 
166 
168 

bal b 
ar ise 

E220 
SW 

0.07 

0.19 

0.08 

0.05 

0,02 

0,03 

alcony; 
er billic 

E220 
w 

0.07 

0.25 

0.13 

0.05 

0.04 

0.05 

dost d 
n volur 

50 
E220 

nw 

0.07 
0.04 

0.23 

0.11 

0,06 

0,04 

0.04 

osel; St 
n e f n U 

51 

0 

0.00 

0.01 

0.00 

win stoc 

-) 

137 
E220 

se 

0.01 

0.01 

ivoom: 

156 
E220 

se 

0.32 

1.06 

0.08 

0.25 
0.86 

0.13 

0.09 
0.44 

0.68 

0.17 

0.63 

0.17 
0.14 

0.09 

0.06 

157 
E220 

ne 

0.66 

0.76 

0.15 

0.37 

0.7 

doorwey 

158 
E220 

nw 

0.4 

1.57 

2.53 

0.83 

1.38 

0.07 

0 2 1 

0.14 

0.15 
0 2 

0.1 

0.06 

159 
E220 

nw 

0.41 

1.53 

0 2 5 
0.24 

0.68 
0.83 

0 2 6 

0.18 
0.68 
0 2 0 
0.37 

0.32 

0 2 6 

0.13 
0.16 

0.15 
0.08 
0.07 
0.17 
0.08 
0.09 

0.11 

0.06 

160 

0 

3.84 

0.44 

0.38 

161 

0 

3.41 

0.10 
1 2 7 

1.36 

162 

0 

1.34 

0.10 

0.08 

0.06 

52 
E301 

m 

0.03 

0.01 
0.01 

0.01 

0.01 

0.00 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

131 

137 
138 
139 
140 
141 
142 
143 
144 
145 

146 
147 
148 
149 
150 
151 

152 

n nod 
RT n 

ComptMjnd 

Tentative Identification 
C3.naphlhaJene 

1-hexadecene 

1,3-dibn3mt>-2,2.bis(bromomethylJ orooane 
diptienyl diazene 

1-lwoladecer)e 
iv4Mctadecane 

fMphenvhnethvlene) benzamine 
9H-f luoren-9one 
tnbromobonzamine 
tnmethyt indan 

dibenzothiophene 
tefrabromobenzene 
n-odadecane 

phenanti irene/anthracene 
methyl ditienzothiophene 
n-nonadetane 

2-methyt anthracene/phenanthrene 
1-metiiyt anthracene/phenanthrene 
2.&<libutvl-2.5-cvdohexadien-1.4-dione 

Total F>CB'S 

h: a souUl; e east: w west: m mUdle: r rear elev 
tention time; MW molecular weiaht; Concentratii 

RT 
22.65 
22.90 

22.47 
23.57 
23.64 

24.17 
24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.58 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

ilevator 

3ns In 

MW 
170 
214 

224 

226 
222 
384 
182 
182 
238 
240 
181 
180 
327 
160 
184 
390 
254 

178 
198 
268 
192 
192 
220 

bal t 
arts 

48 
E220 

SW 

1.80 

alcony: 
er billio 

49 
E220 

w 

0.03 

dost c 
n volur 

50 
F??0 

nw 

0.05 

1.10 

oset: sV 
ne tnL / 

51 

0 

0.04 

krm sto< 

137 
F220 

se 

0.00 

1.00 

' 

Itroom; 

156 

0.15 

0.11 
0.07 

0.12 

0.22 

0 2 7 

0 ? 8 

dnway 

0.4 

doonwa 

0.14 

0.09 
0.14 

0.17 

0.13 

0.31 

v; 

0.08 
0,07 

0 1 7 

0.09 

0 05 
0,30 

0.21 

0.33 

0.13 

0.24 

0.54 

g 

0 1 3 

0.01 

0.20 
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Air Monitoring Results Sample number and room number 
al Ihe top of each data column 

1 

2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
331 
34 
35 
36 
37 

39 
40 
41 

44 
45 
46 
47 
48 

!:onipotjnd 
Tentative Identification 

sulfUr dioxide 

2-propanone 
1 -f luoro-1, l-dichlort)ethane 
N-etilvl ethanamine 
2-butanone 

N-etiiyl-N-metiivt ethanamine 

dichloromethane 
N-(1-metfiy1etfiyl)-2-propanamine 
benzene 
2-oentanone 
tnchloroethene 

N-(1.methylethv1idene).2-propanamlna 
toluene 

N-metiiYt-N-(1-meUiy1elhyl>.2-propanamine 
3-hexanone 
2-hexanon8 
n-odane 
hexanal 

tetrachloroethene 
methyl ethyl disulfide 
chlorobenzene 
eUivt benzene 
p.m-xylene 
1,4-oxathiane 
stvrene 
3-heptanone 
o-xylene 
heptanal 
n-nonane 
C343enzene 
N-txjtylidene-1 -butanamine 
C3-benzene 
3-methyl nonane 
pinene 
2-methvl cydohexanol 
3-octanone 
2-ettiyl hexanal 
l-chloro-2-methyl benzene 
propyl benzene 
N-butyi-1 -butanamine 
benzaldehyde 
C3-benzene 
C3-benzene 
phenol 
aniline 
C3-benzene 
6-methyl-5-hepten-2-one 
benzonitnle 

1-decene 
501 C3.benzene 
51 n-decane 

52' octanal 
531 dichlorobenzene 
541 4-methyl decane 

56 i 

56; 
591 
601 

6lT 
62[ 
631 

n north 
RT re 

CM-benzene 
2.ethyl hexanol 
limonene 

indan 

dichlorobenzene 
N-ethyl-N-( 1 -methyletilyH-2-orooanamine 
C;4-benzene 

s south, a east: w west m middle: r rear elev e 
ention time: MW molecular weiqht: Concentratio 

RT 
1.55 

1.89 
1.95 
2.36 
2 5 6 
2 9 4 

3.15 
3.59 
3.64 

4.08 
4,47 
4,62 
6,97 

7,27 
7,75 
7,92 
8,26 
8,33 
8,7S 
9,68 

10,05 
10.57 
10.81 
11.00 
11.30 
11,37 
11,49 
11,60 
11,67 
12,20 
12,28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13,68 
13,69 
13,72 
13.63 
13.99 
14.07 
14,09 
14,40 
14,56 

14.60 
14.64 
14.75 
14.77 
14.87 
14.89 
15.07 
15.10 

evator 
ns in p 

MW 
64 

58 
116 

73 
77 
87 
84 

101 
78 
86 

130 
9! 
92 

115 
100 
IOC 
114 
10O 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 

128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 
94 

93 
120 
126 
103 
140 
120 
142 
128 
146 
156 
1?() 
134 
130 
136 
106 
118 
146 
129 
134 

bal b 
artsp 

56 
E303 

0.07 

0.02 

0.02 
0.03 

0.03 

0.01 

0.06 

0.03 

9r billio 

57 

F303 
s 

0.05 

0.02 

0.01 
O02 

0 00 

0.01 

0.00 

0.06 

0.01 

0 01 

;losl c 
volun 

54 
E305 

s 

0.01 

0.07 

0.01 

0.02 
0.04 

0.01 

0.02 

0.01 

0.05 

0.03 

oset: silt 
e (nL /L 

164 
E305 

ne 

0.40 

0.14 

0.90 

0.07 

0.11 

0.18 
0,49 

0.04 

0.28 

0.10 

0.48 
0.26 
0.05 

0.07 

0.09 

0.03 

™ stoc 

55 
E305 

n 

0.11 

0.04 

0.16 

0.02 

0.03 
0,06 

0.01 

0.03 

0.02 

0.08 

0.06 

.room; 

53 
E306 

m 

0.11 

0.01 

0.02 
0.05 

0.01 

0.02 

0.02 

0.01 

0.05 

0.05 

0.04 

60 
E308 

s 

0.03 

0.74 

0.04 

0.18 
0.60 

0.08 

0.22 

0.04 

0.05 

0.06 

O.OS 
0.27 
0.09 

0.16 

0.11 

0.14 

0.15 

1 
nway doorwey: 

61 
E308 

n 

0.06 

0.56 

0.03 

0.14 
0.48 

0.03 

0.17 

0.03 

0.03 

0.05 

0.04 
0.21 
0.07 

0.07 

0.08 

0.11 

0.06 

0.07 

134 
E308 

58 
E309 

n 

0.24 

0.05 
0.07 

0.14 

59 
E309 

s 

0.03 

0.17 

0.04 

0.04 

0.06 

0.01 

0.03 

0.02 

0.01 

0.12 

0.08 

0.06 

0.01 

0.20 

63 
E310 

m 

O.OS 

0.02 

0 51 

0 03 

0 1 5 
0 4 6 

0 18 

0.03 

0 0 6 

0.08 
0 23 

0 1 0 

0.11 

0.04 

O08 

64 
E311 

m 

0.06 

0.66 

0.O8 

0.17 
0.48 

0.08 
0.19 

0.04 

0.06 

0.09 
0,22 

0.13 

0.11 

0.14 

0.04 

0.07 



187 

Air Monitoring Results Sample number and room number 
at the lop of each data column 

64 

70 
71 

Tentative Identification 
5-methv1 decane 
4-methvl decane 

2-methyl decane 

acetophenone 
C4-benzene 
3-niethyl decane 
metiiyl benzaldehyde 
C4-banzene 

74 C^-benzene 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

AA-dimethvt benzene metiianol 
C44)enzene 
1.undet»ne 
hHjndetiane 
nonanal 
C^-benzene 
phosphoric add, tnethvl ester 
!X^5enzene 
trans methyl det:alin 
(^-benzene 

' ds methyl decalin 
86: C5-benzene 
87 
88 
69 
90 
91 
92 
93 
94 
95 
96 
97 
98 

methyl indan 
0,0-diethyl-S-ethyl ptiosphorothloate 
methyt indan 
tnchlortjbenzene 
1-dodet»ne 
l-(4.methvlpheny1) ethanone 
N,!Mibutvl-1-butanamine 
n-d(x1ecane 
naphthalene 
CS-benzene 
decanal 
benzothiophene 

99' 1.4-oxatiilane, 4,4-dioxifle 
KWI 
101 
102 
103 
104 
105 
106 
107 
108^ 
109 
l ib" 
111 
112 
113 
114 

116 

benzothiazole 
benzene propanenilnle 
dimethyl indan 

1-tridecene 

1,3-isobenzofurandk}ne 
1-methvl naphttialene 
l-methyl-4-(prooylthiot benzene 
1-tetradecene 
n-tetradecane 

1,1'-oxv bisttienzene) 
117 2.4,6-tnchlofoaniline 
118| 1 C2-naphthalene 

123 

126 
127 

n nom 
RT re 

2,6-dl-t-buty1-2,5-cvclohexadiene-l .4-dione 

1,2-dihydroacenaphthylene 
1: s south: e east: w west; m middle: r rear: elev < 
tention time; MW molecular weioht; Concentratic 

RT 
1521 
15.29 
15.30 
15.34 
15.39 
15.47 
15.47 
15.48 
15.51 
15.64 
15,72 
15,80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17.66 
17.67 
17.72 
17,80 
17,79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18.60 
18.65 
18.91 
19.26 
19.36 
19.51 
19.61 
19.80 
19.61 
19.91 
20.37 
20.76 
20.86 
20.87 
21.17 
21.2C 
21.21 
21.51 
21.56 
21.62 
21.65 
22.06 
22.16 
22.26 
22.30 
22.50 

•levator 
ns in I 

MW 
156 
156 
134 
156 
120 
120 
134 
156 
120 
I M 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
146 
132 
198 
132 
180 
166 
134 
142 
170 
128 
146 
156 
134 
136 
135 
131 
146 
196 
156 
182 
184 
157 
14? 
390 
148 
142 
166 
196 
196 
154 
186 
195 
156 
156 
156 
312 
194 
220 
210 
21? 
168 
168 

bal b 
arise 

56 

n 

0.08 

0.03 
0.04 

0.02 

0.03 

0.01 

alcony: 
ler billic 

57 

s 

0.06 

0,02 
0.03 

0.01 

0.02 

0.00 

dost d 
n volur 

54 

s 

0.04 

0.03 
0,02 

0.02 

0.01 

0.01 

0.01 

bset: sti 
nelnU 

164 

ne 

0,19 

0.03 

0.11 
0.12 
0.03 

0.11 

0.03 
0.15 

0.13 

0.05 

0.05 
0.04 

0.04 
0,03 

krm stoc 

55 

n 

0.07 

0.04 
0.07 

0.03 

0.07 

0.02 

Jtroom; 

53 

m 

0.03 

0.03 
0.05 

0.04 

0.05 

• 

0.01 

drway 

60 

s 

0.08 

0.12 
0.03 

0.20 

0.05 

0.06 
0.01 

0.02 

doorwat 

61 

n 

0.06 

0.09 
0.03 

0.15 

0.04 

0.04 

0.02 

: 

134 58 
E309 

0.09 

0.07 

59 
E309 

0 02 

0.02 

0.11 

0.08 
0.07 

0.02 

0.05 

0.03 

0.01 

0.01 

63 
b310 

0 05 

006 

0 08 

007 

0.14 
004 

0,05 

0,05 

0.18 

0.06 

0.03 

64 
E311 

O.OS 

0.06 

0.10 

0.08 

0.12 
0.06 

0.04 

0.04 

0.16 

0.04 

0.03 

0.09 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 

Compound 

C3-naphthalene 
phenyl maletc anhydnde 

130( dibenzofuran 
1311 '1-hexadocene 
132 
133 
134 
135 
136 
137 
138 
139 

140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 

151 

152 

n nortI 
RT re 

n-hexadecane 
benzenedicartxixylic acid, diethyl ester 
1,3-dibn3mo-2,2-bis(bromomethvl) propane 
diphenyl diazene 
benzophenone 

11-heptadecene 

N-(phenylmethvlene) benzamine 
9H-fluoren-9-one 
tnbromobenzamme 
tnmethyl indan 
dibenzothiophene 
te tra b romo t)enzene 
n-oaadecane 
phenanthrene/anthracene 
methyl dtbenzothrophene 
n-nonadecane 
2-methvl anlhracene/phenanlhrene 
l-methyl anthracene/phenanthrene 
2,6-dibutyl-2,5-cyclohexadien-l,4-dione 

Total PCB's 

\. s soulh; • east w west m middle; r rear elev e 
tention lime: MW molecular weiaht: Concentratio 

RT 

22.65 
22.90 
22.93 
22.47 
23.57 
23.64 
24.17 
24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.58 
25.86 
25.86 
26.37 
26.98 
27.04 
27.48 
27,57 
31.30 

levator 
ns in p 

MW 
170 
214 
168 
224 
226 
222 
384 
182 
182 
238 
?40 
181 
160 
327 
160 
164 
390 
254 

178 
198 
268 
192 
192 
220 

bal b 
arts p 

56 
E303 

n 

alcony: 
er billio 

57 
E303 

s 

dost d 
n volun 

54 
E305 

s 

t 

oset: sUi 
l e l n L A 

164 
E305 

ne 

0.03 

0.11 

0.04 

umstoc 

1 

55 
E305 

n 

0.05 

4.90 

kroom: 

53 
E306 

m 

0.00 

0.05 

dnway 

60 
E306 

s 

loonway 

61 
E308 

n 

0.06 

134 
t 3 0 8 

58 
E309 

n 

59 
E309 

s 

63 
E310 

m 

0.01 

64 

E311 
m 

0.01 
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Air Monitoring Results Sample number and room number 
al the lop of each data column 

1 

2 

6 

17 

20 

22 
23 

25 
26 
IT 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 
47 
48 
49 
50 
51 
5? 
53 
54 
55 
56 
57 
58 

60 
61 
6? 
63 

n nortt 
RT re 

Compound 
Tentative Identification 

sulfiir dioxide 
2-pn)panone 

1-AuorD-1,1-dichlorDethane 
N-ethvl ethanamine 
2-butanone 
N-ethyt-N-metiiyt ethanamine 

dicNoromelhane 

tncNoroetiiene 

N-(1-methylethylideney-2-pn]panamine 
toluene 

N-methyl-f4<1-mettivlethvl>-2-oroDanamine 

n.octane 

hexanal 
tetrachlfxtMthene 
methyt ethyl disulfide 
chltxobenzene 
ethyl benzene 
p.m-xytene 

1,4-oxaltiiane 
styrene 
3-lKPtanone 
{Mnttne 
heptanal 
n-nonane 
C3-benzene 
N-txjtvtidene-1-butanamine 
C3-t}enzene 
3-methvt nonane 
pinene 
2-methyt cvi:lotiexanol 
3-odanone 
2.etiivl hexanal 
1-chloro-2-methvl benzene 
propyl benzene 
N-buti/l-1 -butanamine 
benzaldehyde 
C3-benzene 
C3-benzene 
phenol 
aniline 
C3-t>enzene 
6-methyl-5-hepten-2-one 
benzonitnle 

C3-benzene 
n-decane 

N-etiivl-N-( 1 -methytetiivl)-2-orooanamine 

!:4-benzene 
: s south; e east: w wast: m middle: r lear elev e 
ention time; MW molecular weioht; Concentratic 

RT 

1.S5 

1,89 
1.95 
2 3 8 
2 5 6 

2 9 4 
3.15 
3.59 
3.64 

4.08 
4.47 
4.62 
6.97 

7.27 

7.75 

8.29 
6.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11,49 
11,60 
11,67 
1 2 2 0 
12.28 
12.33 
1251 
12.61 
1 2 6 2 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14.60 
14.64 
14.75 

14.87 

14.89 
15.07 
15.10 

levator; 
ns in 0 

MW 

64 

56 
116 

73 

72 
87 

84 
101 

la 
86 

130 
99 
92 

115 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 

94 
93 

120 
126 
103 
140 
120 
142 
128 
146 
156 
120 
134 

130 
1.36 
106 
116 
146 

129 
134 

bal b 
arts p 

62 
E311 

s 

0.01 

0.16 

0.01 

0.05 
0.17 

0.06 

0.01 

0.02 

0.03 
0.06 
0.02 

0.03 

0.12 
0.03 

0.04 

0.01 

alcony: 
er billio 

65 
E313 

0.00 

0.00 
0.01 

0.00 

0.01 

0.01 
0.05 
0.01 

0.06 
0.02 

0.04 
0.04 

dost d 
n volun 

135 
E313 

0.03 

0.03 

oset: sU 
l e t n U 

136 

0 

0.16 

0.05 

um stoc 

-1 

66 
E314 

n 

0.04 

0 00 

0.00 
0.01 

0.00 

kroom: 

165 
E314 

n 

0.36 

0.05 

0.51 

0.07 
0.21 

0.24 

0.48 

0.12 

0.09 

0.05 

dnway 

67 
E314 

s 

0.00 

0.05 

0.00 

0.01 
0.03 

0.01 

0.00 

0.01 

0.03 

doonwa) 

73 
E317 

m 

0.04 

71 
E 3 i e 

m 

72 

0 

0.03 

0.01 

0.07 

0.02 

0.02 
0.02 

0.03 

0.08 

70 
E319 

m 

0.01 

69 
E320 

m 

0.11 

0.01 

0.03 
0.08 

0.04 

0.05 
0.01 

0.03 

0.07 

0.03 

0.02 

68 
E321 

n 
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Air Monitoring Results 
Sample number and room number 

al the top of each data column 

64 
65 
66 
67 

68 
69 

70 
71 
72 
73 
74 

75 
76 
77 

78 
79 
80 
81 
82 
63 
84 
65 
66 
87 
68 
89 
90 
91 
92 
93 
94 
95 
96 
97 
38 
99 

100| 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

Compound 
Tentative Identification 

5-metiiv1 decane 
4-methyl decane 

!:4-benzene 
2-metiiyl decane 
1.4-dithiane 
acetophenone 

3-methvl decane 
metiiyl benzaldehyde 
!:4-benzene 

AA<1imethyl benzene mettianol 
!M-benzene 
1-undecene 
n-undecane 
nonanal 
t ;4 - t»nzene 
phosphonc acid, tnettiyl ester 
tM4jenzene 
trans methyl decalin 
C 4 * e n z e n e 
d s methyl decalin 
C54>enzene 
methyl indan 
O.Odiethyl-S-ethyl phoaphorolhioate 
methyl indan 
tnchiorotienzene 
1-dodecene 
l-t4-methylphenyl) ettianone 
N,N-dibutyl-l -butanamine 
n-d(x1ecane 
naphttialene 
CS-benzene 
decanal 
benzothiophene 
1.4<x3thi3ne, 4,4-dioxide 
benzothiazole 
benzene propanenjtii le 
dimethyl indan 
3-letradecene 
N-butyl-N-nitroso N-butanamine 
l-t t idecene 
n-tiidecane 
N.N-dibutyt formamide 
2.methyl naphthalene 
phttialate 
1,3HS0benzofurandione 

111 l.methyt naphthalene 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
1241 
125 
1261 
127| 

n nort 
RT re 

l-mettiyt-4-(propytthio)l ienzene 
l-tetradecene 
n-tetradecane 
biphenyl 

l . l ' -oxy bis(benzene) 
2,4,6-tnchloroanilin8 
C2.naphthalene 
C2-naphthalene 
C2-naphthalene 
ttibromobenzene 
6,10.dimethy|.5,9-undecadien.2-one 

2.6-di- l-butyl-2,5cydohexadiene-l,4-dione 
1 -pentadecene 
n-pentadecane 
methyl biphenyl 
1.2Klihydroacenaphthytene 
: s soulh: e east: w weal: m middle, r rear: elev s 

tention time; MW molecular weioht: Concentratic 

RT 
1521 
15.29 
15.30 
15.34 
15.39 
15.47 

15.47 

15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17.66 
17.67 
17.72 
17.80 
17.79 
17.87 
17.90 
17,90 
18,35 
18,40 
18,53 
18.80 
18.85 
18.91 
19.26 
19.38 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 
20.76 
20.86 
20.87 
21-17 
21.20 
2 1 2 8 
21.51 
21.56 
21.62 
21.65 
22.06 
22.16 
22,26 
22,30 
22,50 

evalor 
ns in 0 

MW 
156 
156 
134 
156 
120 
120 

1.34 
1.56 
120 
134 
1.14 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
148 
132 
198 
132 
180 
166 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 
196 
198 
154 
186 
195 
156 
156 
156 
312 
194 
220 
210 
212 
168 
166 

bal b 
a r l sp 

62 
E311 

s 

0.01 

0.03 
0.01 

0.05 

0.01 

0.01 

0.01 
0.02 

alcony: 

er billio 

65 
E313 

m 

0.01 

0.04 

0.01 

0.02 
0.03 

dost d 
n volun 

135 
E313 

0.01 

oset: stk 
le lnLV 

136 

o 

0.17 

ml stoc 

i 

66 
E314 

n 

kroom: 

165 
E314 

n 

0.53 

0.23 

0.20 

0.03 

drwey 

67 
E314 

s 

0.01 

0.01 
0.02 

0.01 

0.02 

0.00 

loonway 

73 
E317 

m 

71 
E318 

m 

72 

0 

0.06 

0.05 

0.05 

70 
E319 

m 

0.01 

69 
E320 

m 

0.02 

0.01 

0.02 

0.01 

0.01 
0.01 

68 
E321 

n 
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Air Monitoring Results Sample number and room number 
at Ihe lop of each data column 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

north 
»T ret 

Compound 
Tentative Identification 

C3.naphthalane 
phenyl maleic anhydnde 
dibenzofuran 
l-hexatlecene 
n-hexadecane 
benzenedicarboxylic acid, diettivt ester 
1,3-dibromf>-2,2-bis(bromomethyl) propane 
diphenyl diazene 
benzoptienone 
1-he()tadei:ene 
n-heptadecane 
N-(phenylmettiytene) benzamine 
9H-fluorBn-*one 
thbromobenzamine 
thmettiyt indan 
dibenzottiiophene 
letratirtynotienzene 
n-octadecane 
phenanlhrene/anttiraf»ne 
mettivt dbenzottiioohene 
n-nonatjecane 

2-melhv1 anttiracene/phenanttirene 
1-ntettivl anthracene/ptienanthrene 
2,&<libutyl-2,5-cvdohexadien-1.4-dione 
Total PCB's 

s soutti: e east; w west; m middle; r rear: elev e 
Bntion time: MW molecular weioht; Concentratiot 

RT 
22.6! 
22.9C 
22.93 
22.47 
23.57 
23.64 
24.17 
24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.58 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

evator 
13 in 0 

MW 
170 
214 
168 
224 
226 
??? 
364 
182 
182 
238 
240 
181 
180 
327 
160 
164 
.390 
254 
178 
198 
268 
192 
192 
??0 

bal ba 
tispe 

62 
E311 

s 

0,04 

cony; 
ir billior 

65 
E313 

m 

Jost dc 
volum 

135 
E313 

set: sUu 
e(nUL 

136 

0 

0.02 

66 
E314 

n 

0.01 

0.04 

0.02 

3.00 

1 
TTi stockroom; 

165 
E314 

n 

0.07 

0.65 

> 

nway d 

67 
E314 

s 

»nway' 

73 
E317 

m 

71 
E3ie 

72 

0 

70 
E3ig 

m 

69 
E320 

0.02 

68 
E321 

n 
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Air Monitoring Results Sample number and room number 
at the lop of each data column 

1 

2 
3 
4 
5 

6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Compound 
Tentative Identification 

sullur dioxide 

1 -lluoro-1,1 Klichloroethana 
N-ethyl ethanamine 

2-butanone 
N-ethyl-N-methyl eti ianamine 
dichlortxnettiane 
N-(l-methyleti iyl)-2-propanamine 
benzene 
2-pentanone 
tiicHofoethene 
N-(1-methylettiylidene)-2.prbpanamine 
toluene 

N-methyl-N-(1-methylettiyl1-2-propanamine 
3-hexanone 
2-hexarK]ne 
n-octane 
hexanal 
tetrachloroethene 
mettiyl ethyl disulfide 
chlorobenzene 
ethyt benzene 
p.m-xylene 
1,4-oxattiiane 
styrene 
3-heptanone 
o-xytene 

281 heptanal 
29 
30 
31 
32 
33 
34 
35 

n-nonane 
C3-benzene 
N-butylidene-1-butanamtne 
C3.t)enzene 
3.mettivt nonane 
pinene 
2.methyt cydohexanol 

361 3-odanone 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

2-ethyl hexanal 
1-chloro-2-methyl twnzene 
propyl benzene 
N-butyl-l-butanamine 
benzaldehyde 
C3-benzene 
C3-t)enzene 
phenel 
aniline 
C3-benzene 

47 6-methyl-5-hepten-2-one 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 

n nortI 
RT re 

benzonitii le 
1-decene 
C3-benzene 
n-decane 
octanal 
dichlorobenzene 
4-methyt decane 
C3-benzene 
C44jenzene 
2-etiiyl hexanol 
limonene 
benzene methanol 
indan 

dichlorobenzene 
N-ethyl-N-( 1 .methytettlyl)-2-prapanamine 
C4-benzene 

n: s south: e east, w west m mkldle: r rear: elev s 
tention time: MW molecular weioht: Concentratic 

RT 

1,55 

1,89 
1,95 
2,36 
2,56 
2 9 4 

3,15 
3,59 
3 6 4 

4,08 
4,47 
4,62 
6,97 

7 2 7 
7,75 
7,92 
8,29 
8,33 
8,79 
9,68 

10,05 
10.57 
10.81 
11,00 
11,30 
11,37 
11,49 
11,60 
11,67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.63 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14,60 
14,64 
14.75 
14.77 
14.87 
1 4 8 9 
15.07 

Pis, 10 
levator 
ns in c 

MW 
64 

58 
116 

73 

72 
87 
84 

101 
78 
86 

1.10 
99 
92 

l is 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 

94 
93 

120 
126 
10.1 
140 
120 
142 
128 
146 
156 
120 
134 

130 
136 
108 
118 
146 
129 
134 

bal b 
al ls p 

78 
E403 

s 

aicony: 
er billio 

79 
E403 

n 

0.06 

0.02 

0.02 

0.03 

dost d 
n volun 

74 

E405 
ne 

0.07 

0.01 
0.03 

0.01 

0.01 
0.01 

oset; St 
l e l n l . / 

75 
E405 

SW 

0.07 

0.03 

0.01 

0.04 

m\ stoc 

) 

76 
E408 

ne 

0.15 

0.07 

0.03 

0.03 

0.09 

kroom; 

77 
E408 
SW 

0.21 

dnwey 

132 
E408 

0.22 

0.08 

0.15 

0.06 

0.02 

0.05 

0.01 

0.01 

0.02 

0.01 

loonway 

85 
E409 

e 

0.08 

0.01 
0.06 

0.03 

0.03 
0.04 

86 
E409 

w 

0.17 

0.03 
0.11 

0.04 

0.02 

0.03 
0.06 

0.02 

0.05 

0.02 
0.01 

0.10 
0.03 

0.06 
0.06 

84 
E411 

dnway 

0 2 9 

0.06 
0 2 3 

0.09 

0.12 
0.04 

0.18 
0.02 

0.06 

0.03 

0.03 

130 
E411 

0.02 

0.02 

0.01 

0.01 

61 
E412 

s 

0.02 

0.01 

82 

0 
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Air Monitoring Results Sample number and room number 
al Ihe lop of each data column 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
86 

89 

96 

105 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 J 
121 

J 2 2 t 
1231 
1241 

125 
126 

Compound 
Tentative Identification 

5-mettiv1 decane 
4-mettiyt decane 
!^4-t)enzene 
2-melhvl decane 
1,4-dithiane 
aceloptienone 
C4-benzene 
3-mettivt decane 
methyl benzaldehyde 
!M-benzene 
!^4-benzene 

AA-dimettivl benzene mettianol 
C4-t}enzene 
iHindecene 
n-undecane 
nonanal 
!^4-t)enzene 

phosphonc add. tnettlvl ester 
C4-t}enzene 
trans methyl decalin 
C4-benzene 
ds mettiyl det:alin 
C5-t)enzene 
mettiyl indan 

methyl indan 

trictilorobenzene 
1-dodecene 
1-(4-mettiytphenyi) ethanone 
N.N-dibutyl-1-butanamine 
n-d<x1ecane 

C5-benzene 
decanal 

benzene propanenitrile 
dimethyl indan 
3-teb'adecene 
N-butyl-N-nttroso N-butanamine 
1-tndecene 
n-bidecane 
N,N<libutyl formamide 
2.mettiyl naphthalene 
phttialate 
1,3-isobenzofurandione 
1-methyt naphthalene 

1-methvl-4-(propylttiio) tjenzene 
1-tetradecene 
n-tetradecane 
biphenyl 

1,l'-oxy bis(benzene) 
2,4,6-tnchloroaniline 
C2-naphttialene 
C2-naphthalene 
C2-naphthalene 
tnbromobenzene 

6,10Kjimettiy1-5.9-undecadien.2K)ne 
2,6-di-t-butyt-2,5-cydohexadiene.1,4Hjione 
1-pentadecene 
n-pentadecane 
mettiyl btphenvl 

1271 1.2-dihydroacenaphthylene 
n north: s souUi, e east; w west m mkldle; r reer elev e 
RT retention time; MW molecular weiahl; Concentratio 

RT 
1 5 2 1 
15.2S 
15.30 
15 34 
15 39 
15.47 
15.47 
15.48 
15.51 

15 64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16 50 
16.55 
16.74 
16.79 
17.14 

17.29 
17.64 
17.66 
17.67 
17. /2 
17.80 

17.87 
17.90 

18.35 

16.53 
18.60 
18.85 
18.91 
19.26 
19.38 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 
20.76 
20.86 
20.87 
21.17 
21.20 
2 1 2 6 

21.51 
21.56 
21.62 

21.65 
22,06 
22,16 
72,26 
22 30 
22.50 

evator 
s in p 

MW 
156 
156 
134 
156 
120 
120 
134 
156 
120 
134 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
148 
132 

132 
180 
168 
134 
142 
170 

148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
14? 
166 
196 
196 
154 
186 
195 
156 
156 

156 
312 
194 
220 
210 
212 
168 
168 

bat bE 
arts p 

78 
E403 

s 

dcony: 
r billio 

79 
E403 

n 

0.03 

0.02 
0.03 

0.02 

:lost ck 
volum 

74 
E405 

ne 

ttace 

75 
E405 
sw 

0.02 

0.02 

set: stkmi stoci 
e I n U L l 

76 
E408 

ne 

0.04 

0.03 

0.04 

0.02 

room; c 

77 
E408 
SW 

Irway d 

132 
E408 

0.04 

0.02 

oonway 

85 
E409 

e 

86 
E409 

w 

0.02 

0,03 
0,03 

0.05 

0.02 

0 0 2 
0 0 3 
0 03 

84 
E411 

drvvav 

0.04 

0.02 

0.02 

0.04 

130 
E411 

0.02 

0.01 

0.00 

81 
E412 

s 

0.01 

0.01 

0.01 

82 

0 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
146 
149 
150 
151 

152 

n nortt 
RT re 

ContiKHjnd 
Tentative IdenOfication 

C3-naphtiialene 
phenyl maleic anhvtlni le 
ditienzofuran 

1-hexadecene 
n-hexadecane 
benzenedicarboxylic acid, diethyl ester 
1,3-dibremo-2.2-bis(bromomettivl) propane 
diptienyl diazene 
tienzophenone 
1-heptadecene 
n-heptadecane 
N-(phenylmethylene} benzamine 
9HI41uoren-9one 
ttibR}mobenzamine 
tiimettiyt indan 
dibenzottiiophene 
tetrabromobenzene 
n-odadecane 
phenanttirene/anthracene 
mettiyl dibenzottiiophene 
n-nonadecane 
2-methyl anthracene/phenanthrene 
1-mettiyl anttiracene/phenanttirene 
2.6-dibutvl.2,5-CYClohexadien-1,4-dk)ne 

Tntal PCB's 

: s souUi; s east; w west: m middle: r reer; alev s 
ention time: MW molecular weiahl: Concentratio 

RT 
72 65 
22,90 

22,93 
22,47 
23,57 
23 64 
24,17 

24 23 
24,30 
24,71 
24.81 
24,63 
25,28 
25.39 
25.45 
25.56 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

levator 
ns in D 

MW 
170 
214 
168 
224 
226 
227 
384 
182 
18? 
238 
240 
181 
180 
327 
160 
164 
390 
254 
178 
198 
268 
192 
19? 
220 

bal b 

a r l so 

78 
E403 

s 

alcony: 

er billki 

79 
E403 

n 

0.01 

0.01 

dost d 
n volun 

74 

E405 
ne 

0.01 

oset: sU< 
e ( n U 

75 
F405 

SW 

ml stod 

) 

76 
E408 

ne 

0.03 

kroom; 

77 
E408 

SW 

dnwey c 

132 
E408 

0.01 

loonway 

85 
E409 

6 

86 
E409 

w 

0.01 

1.0O 

64 
E411 

dnway 

130 
E411 

61 
E412 

s 

62 

0 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1? 
13 
14 
15 
16 
17 
18 
19 
20 
71 
22 
23 

?5 
26 

79 
30 
31 

44 
45 
46 
47 
48 
49 
50 
51 
52 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

n nor 
RT r 

Compound 
Tentative Identification 

suHUr dioxide 
2-propant»ie 
141uon>-1.1-dictiloroettiane 
N-ettivl etiianamine 
2-butanone 
N-ettiyi-N-methyi ettianamine 
dichloromettiane 
N-(1-mettiylettiyl>-2-prooanamine 
benzene 
2-oentanone 
tnchloroethene 
N-(1-mettivlethyljdene}-2-propanamine 
toluene 
N-mettiyl-N-(l-methylettivl>-2-propanamine 
3-hexanone 
2-hexanone 
n-octane 
hexanal 
tetrachloroettiene 
mettiyl ettivl disulfide 
chlorobenzene 
ethyl tienzene 
p,m-xylene 

stvrene 
3-heptanone 

N-butvlklene-1 -butanamine 

phenol 
aniline _ _ 
r..14ienzene 
6-mettiyl-5-hepten-2-one 
benzonitiile 
1 -decene 
C3-benzene 
n-decane 
octanal 
dichlorobenzene 
4-mettiyl decane 
C3-benzene 
C4-benzene 
2-ethvl hexanol 
limonene 
benzene methanol 
indan 
dichlorobenzene 
N-ettiyl-N-(1-mettiylettivti-2-propanamine 
(^4-benzene 

til: s soutti: e east: w west; m middle: r rear elev 
etention time; MW molecular weiaht; Concentrat 

RT 
1.55 
1.89 
1.95 
2.36 
2.56 
2.94 
3.15 
3.59 
3.64 
4.08 
4.47 
462 
6,97 
727 
7,75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11.49 
11.60 
11.67 
12,20 
1228 
12.33 
12.51 
12.61 
12.62 
12.71 
13.02 
13.03 
13.05 
13.17 
13.1! 
13.25 
13.41 
13.57 
13.61 
13.68 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 

14.56 
14.57 
14.6C 
14.64 
14.7! 
14.71 
14,8 
14,8< 
15,0 
15,1 

elevato 
onsin 

UW 
64 
58 

116 
73 
72 
87 
84 

101 
78 
86 

130 
99 
92 

115 
100 
100 
114 
100 
164 
108 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
127 
120 
142 
136 
114 
128 
128 
126 
120 
1?9 
lOfS 
120 
1?t 

94 
93 

120 
126 

lo: 
14G 
120 
142 
12« 

156 
12C 
134 
13! 
13! 
10! 
11 
14! 
12< 
13-

parts 

80 
E412 

n 

0.19 

0.03 

0.12 

jer bill 

90 
E415 

m 

0.03 

0.02 

0.20 

0.02 

0.05 
0.17 

0.06 

0.02 

0.02 

0.02 
0.0! 
0.0! 

0.02 

0.12 
0.03 

0.0! 

O.o: 

1 0.0 

on volu 

131 
E415 

0.01 

0.01 

0.03 

0.01 

0.0! 

0.0! 

0.0 

doset; s 
me (nL 

69 
E416 

m 

0.07 

0.04 

0.38 

0.04 

Utmi sto 

L) 

166 
E416 

m 

0.85 

0.25 

2.19 

0.13 

0.52 

0.36 
1.05 

0.84 

0.11 

0.29 

1.00 
0.6C 
0.27 

a 

0.13 
022 
0 . 1 ! 
0 .1 ! 

02 

88 
E417 

m 

0.38 

201 

0.45 
1.63 

0.58 

0.21 
0.76 
0.22 

023 

87 
F41S 

m 

0.61 

0.33 

3.66 

0.31 

0.89 
3.18 

0.30 

0.22 

0.4C 

0.38 
1.4! 

0.46 

0.5 

0.4 
doonwa 

133 
E418 

0.02 

0.03 

0.01 

) 

5 

125 
roof 
elev 

0.01 

0.01 

0.02 

0.02 

0.41 

126 

0 

0.0 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

84 

65 
66 
67 
68 
69 

70 
71 

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

' l 0 3 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

125 

Compound 
Tentative Identiflcation 

S-mettivl decane 
4-melhv1 decane 

C4-benzene 
2-methyl decane 
1,4-dithiane 
acetophenone 

C4-benzene 
3-methyi decane 

methyl tienzaldehyde 
C4-t}anzene 
C4-benzene 
A,A-dlmelhvl benzene methanol 
C4-benzene 
1 -undecane 
n-undecane 
nonanal 
C4-benzene 
phosphoric a d d , triethyl ester 
C4-benzene 
trans methyl decalin 
C4-benzene 
cis methyl decalin 
C5-benzene 
melhyl indan 
O.O-diethyl-S-ethvl phosphorothioate 
melhyl indan 
tri chlorobenzene 
1-dodecene 
lH4-methylphenyl) ethanone 
N. N-di butyl-1 -butanamine 
n-dodecane 
naphthalene 
CS-benzene 
decanal 
benzothiophene 
1,4-oxathiane, 4,4-dJoxide 
benzothiazole 

I benzene propanenitrile 
dimethyl indan 
3-tetradecene 

' N-butyl-N'nitroso N-butanamine 
1-tndecene 
n-tndecane 
N,N-dibutyl formantide 

.2-methyl naphthalene 
phthalate 
1,3Hsot>enzofurandione 
1-methyl naphthalene 
1 -methyl-4-{propyllhio) benzene 
1-tetradecene 
n-tetradecane 
biphenyl 

l . l ' -oxy bis(benzene) 
2.4,6-tnchloro3niline 
C2-naphlhalene 
C2-n3phthalene 
C2-naphlhalene 
tnbnDmobenzene 
6,10-dimethyl-5,9-undecadien-2-one 
2,6-di-t-butvl-2,5-cvdohexadiene-1,4-dione 
1-pentadecene 
n-pentadecane 

126i I methyl biphenyl 
1271 1.2-dihydroacenaphlhylene 

n north; s south; e sasi; w west TI middle, r rear: alev e 
RT r< lenlion time: MW molecular weiaht; Concentratic 

RT 
15.21 
15-29 
15.30 
15.34 
15-39 
15.47 

15.47 

15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16.50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17-64 
17.66 
17.67 
17.72 
17.80 
17.79 
17.87 
17.90 
17.90 
18.35 
18.40 
18.53 
18,80 
16.85 
16.91 
19.26 
19.38 
19.51 
19.61 
19.80 
19.81 
19.91 
20.37 
20-76 
20.86 
20.87 
21.17 
21.20 
21 28 
21.51 
21.56 
21.62 
21 65 
22.06 
22.16 

MW 
156 
156 
1,34 
liSfi 

i?n 
120 

134 
156 
120 
134 
134 

136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
152 
148 
132 
198 
132 
180 
168 
134 
142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
158 
182 
184 
157 
142 
390 
148 
142 
166 
196 
196 
154 
166 
195 
156 
156 
156 

80 
E412 

n 

0,02 

0.01 

312' 
194 
220 
210 

22.26| 212! 
22.301 1681 
22.501 1681 

90 
E415 

m 

0.03 

0.02 

0.02 

0.01 

0.05 

0.01 

0,01 
0.02 

131 
E415 

0.01 

0,08 

89 
E416 

m 

166 
E416 

m 

0.20 

0.47 

0.07 

0.32 

0.11 
0.38 
0.08 

0.12 
0 2 3 

0.32 

0.03 

0.05 

0.04 
0.07 

0.05 
0.07 
0.05 

0.06 

88 
E417 

m 

0.41 

0.13 

67 
E418 

m 

0.37 

0.26 

0.35 

0.87 

0 2 3 

0.18 

0.15 
0.23 

0.06 

133 
E416 

0.02 

0.02 

125 
roof 
elev 

0.02 

0.03 

0.01 

0.02 

0.04 
0.05 

126 

0 

0.01 

0.01 

evalor, bal balcony; dost dosel: sikmi stockroom; drway doonway: 
n s i n p arts p er billio n volun e ( n U I 1 
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Air Monitoring Results Sample number and room numt>er 
al the lop of each data column 

128 
129 
130 
131 
132 
133 

135 

146 

148 

152 

RT re 

!^mpound 
Tentative Identification 

C3.naphthalene 
phenyl maleic anhydride 
dibenzofuran 
l-hexa<lecene 
n-hexatlecane 
benzenedicarboxylic add. diettivl ester 

diphenyl diazene 
benzoptienone 
1-heptadecene 
n-heptadecane 
N-(phenylmettivlene) tienzamine 
9H-fluoron-9-one 
thbromotjenzamine 
tnmethyl indan 

tetrabromotienzene 

phenanttirene/anttiracene 
mettiyl dibenzottiiophene 
rwionadecane 
2-mettiyl anthracene/phenanthrene 
1-methyl anthracene/phenanthrene 
2.&Hjjbutyl-2,5-cydohexadien-1,4-dione 
Total PCB's 

; s sotith: e east: w west; m middle: r rear elev e 
ention time- MW molecular weioht: Concentratio 

RT 
22.65 
22.90 
22.93 
22.47 
23.57 
23.64 

24.23 
24.30 
24.71 
24.81 
24.83 
25.28 
25.39 
25.45 
25.56 
25.86 
25.88 
26.37 
26.98 
27.04 
27.48 
27.57 
31.30 

evBlor 
nsin 0 

MW 
170 
214 
168 
224 
?26 
??? 

182 
182 
238 
240 
181 
180 
327 
160 
184 
390 
254 
178 
198 
268 
192 
192 
220 

artsp 

80 
E412 

n 

er billio 

90 
E415 

m 

0.01 

0.40 

131 
E415 

39 
E416 

m 

0.50 

166 
E416 

m 
0.03 
0.05 

0.08 

1.72 
1.60 

88 
E417 

m 

0.06 

87 
E41B 

m 

0.14 

0.20 

133 
E416 

125 
roof 
elev 

0.01 

126 

0 

n volun le (nU! 1 
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Air Monitoring Results Sample number and room number 
at the top of each data column 

1 

2 
3 
4 

5 

6 
7 
8 

"91 

10 
11 
12 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

telrachloroettiene 

chlorobenzene 

n-nonane 

C3-benzene 
3-methvl nonane 

34 Dinene 
35 
36 
37 
38 
39 
40 
4 l ' 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

' 61 
62 
63 

RT r 

2-methyl cydohexanol 
3-odanone 
2-ettiyl hexanal 
1-chloro-2-mettiyl benzene 
propyl benzene 

benzaldehyde 
C3^Jenzene 
C34jenzene 
phenol 
aniline 
C3-benzen8 
6-melhyt-5-hepten-2-one 
benzonitnle 
1 -decene 
C3-benzene 
n-decane 
octanal 
dichlorobenzene 

4-methvl decane 
C 3 * e n z e n e 
C4^)en2ene 
2.ettiyi hexanol 
l imonene 
benzene mettianel 
Indan 
dichlorobenzene 
N-ethvl-N-(1-methytettivl)-2-prcoanamine 
C4-benzene 

h: s south: e east;w west m mkldle: r rear elev 
stention time: MW molecular weioht: Concentrat! 

RT 
1.55 

1.89 
1.95 
2.36 
2 5 6 
2.94 

3.59 
3.64 
4.08 
4.47 
4.62 
6,97 

7.27 
7.75 
7.92 
8.29 
8.33 
8.79 
9.68 

10.05 
10.57 
10.81 
11.00 
11.30 
11.37 
11.49 
11.60 
11.67 
12.20 
12.28 
12.33 
12.51 
12.61 
12.62 
1271 
13.02 
13.03 
13.05 
13.17 
13.18 
13.25 
13.41 
13.57 
13.61 
13.66 
13.69 
13.72 
13.83 
13.99 
14.07 
14.09 
14.40 
14.56 
14.57 
14.60 
14.64 
14.75 
14.77 
14.87 
14.89 
15.07 
15,10 

levator 
ns in t 

MW 
64 

58 
116 

73 

72 
87 

101 
78 
86 

1.30 
99 
92 

115 
100 
100 
114 
100 
164 
106 
112 
106 
106 
104 
118 
114 
106 
114 
128 
120 
1?7 
120 
142 
136 
114 
128 
128 
126 
120 
129 
106 
120 
120 
94 
93 

120 
126 
103 
140 
120 
142 
126 
146 
156 
120 
134 

130 
138 
108 
l i e 
146 
129 
134 

bal b 
arts t 

Stitrm 

0.24 

0.13 

0.07 

0 2 3 

alcony: 
er billic 

m 

0.01 

0.09 

0.01 

0.02 
0.05 

0.01 

0.02 

0.01 

0.01 

0.07 

0.03 

0.03 

0.04 

0.02 

dost d 
n volur 

o 

0.06 

0.02 
0.06 

0.03 

0.08 
0.02 

0.02 

0.01 

0.01 

oset: St 
ne tnL / 

96 
G118 

m 

0.08 

0.02 

0.01 
0.05 

0.01 

0.02 

0.01 

0.01 

0.05 
0.03 
0.02 
0.02 

0.03 
0.04 
0.01 

0.08 
0.02 

mi stoc 

97 
G120 

e 

0.10 

0,01 

0,02 
0,06 

0,01 

0,02 

0.02 

0.05 
0.03 

0.03 

0.02 

0.03 

O.OS 
0.04 

itnxim: 

95 
fi1?0 

0.03 

0.11 

0.01 

0,02 
0,06 

0.01 

0.02 

0.01 

0.02 

0.04 
0.03 
0.01 

0.07 
0.02 

0.01 

0.05 
0.02 

dnway 

91 
1101 

m 
0.01 

0.04 

0.01 
0.02 

0.01 

0.02 

0.01 
0.02 

0.02 
0.01 

0.02 

0.02 
0.02 

0.03 
0.01 

0.02 
doonway 

92 

0 

0.07 

0.01 
0.03 

0.01 

0.05 
0.01 

0.02 

0.01 

0.01 

175 
1101 

m 

0.36 

0.03 

1 2 3 

0.10 

0 2 4 
0.32 

0.06 
0 2 8 

0.09 
0 2 6 

0.13 

1.50 
0 2 2 

0 2 0 

0.49 

176 

o 

0.52 

t 

0.62 

0.12 
0.16 

0.15 

1.90 

0.67 

0.11 

174 
1101 

sump 

0.38 

0.52 

0.97 

0.30 

0.16 
0.31 

0.23 

1.10 

0.16 

177 
1101 
sumo 

0.31 

0.30 

0.48 

0.27 

0.12 
0.16 

0.23 

0.56 

0.16 

0.10 

0.19 

0.11 
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Air Monitoring Results Sample number and room numtier 
al the top of each data column 

64 

65 
66 
67 

68 
69 

70 
71 
72 
73 

76 
77 
78 
79 

82 

87 

91 
92 

94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

111 
112 
113 
114 
115 
116 
117 
116 
119 
120 
121 
122 
123 
124 
125 
126 
127 

n nor 
RT 

I^otnpound 
Tentative Identificatitxi 

5-mettiv1 decane 
4-niethvt decane 
C4-benzene 
2-methvt detane 
1.4-ditiiiane 
acetoptienone 

C4-benzene 
3-niettivt decane 
methyl tienzaldehytle 
(;4-benzene 

C^^wnzene 
1-undecene 
n-undecane 
nonanal 

C4-I)enzene 

mnttiyt indan 

1-dodecene 
l-t4.mettivtohenvl) ettianone 

n-dodecane 
naphttialene 
C5-lienzene 
decanal 
benzothiophene 
1.4.oxattiiane. 4.4-dioxide 
benzottiiazole 

benzene oropanenittile 

dimettivl indan 
3-tetradecene 
N-tiutvl-N-nitroso fWiutanamine 
1-ttidecene 

n-ttidecane 
M,N-Hih.ityt fnmiamide 
2-mettiyl naphttialene 
phttialate —̂  

l-mettlyl naphthalene 
1-methvl-4-tpropylttiio) benzene 

1-tetradecene 
n-tetradecane — 
biphenyl 
l,V-nxYbis(benzene1 
2,4,6-ttichloroaniline 
C2-naphttialene 
r?.naphthalene 
r?.naphthalene 
InhmmnhnnzenR 
^ irwiimethyl-5 9-undecadien-2-one 
2 6-di-t*utvt-2.5-cydohoxadiene-1.4-d!One 

1-oentadecene 

n-pentadecane 
mettiyl biphenyl -̂  

i 11.2-dihydroacenaphttiylene 
* ; s soutti; e east: w west: m mMdIe; r mar; elev 
etention time; MW molenilar weioht: Concentra 

RT 
1 5 2 1 
15.29 
15.30 
15.34 
15.39 
15.47 

15.47 

15.48 
15.51 
15.64 
15.72 
15.80 
15.86 
15.95 
16.05 
16.12 
16.24 
16.41 
16.43 
16 50 
16.55 
16.74 
16.79 
17.14 
17.16 
17.29 
17.64 
17.66 

17.72 
17.80 
17,79 
17.87 
17.90 
17.9C 
18.35 
18.40 
18.53 
18.80 
18.85 
18.91 
19.26 
19.31 
19.51 
19.61 
19.81 
19.81 

19.91 
20.37 
20.71 
20.86 
20.81 
21.11 
21.2! 
2 1 2 
21.5 
21.5 
21.6 
21.6 
22,0 
22.1 
22.2 
22.3 
22.5 

elevatoi 
ions in 

yiw 
156 
156 
134 
156 
120 
120 

134 

156 
120 
134 
134 
136 
134 
154 
156 
142 
134 
182 
134 
152 
134 
15? 
148 
132 
196 
13? 
180 
166 

142 
170 
128 
148 
156 
134 
136 
135 
131 
146 
196 
15! 
182 
184 
157 
142 
390 
146 

142 
161 
196 
198 
154 
186 
19! 
156 

15! 
15! 

3 1 . 
1 * 

> 22 
i 21 
i 21 
] 16< 
D M S 

'. bal 
parts 

63 
=104 

Stttrni 

0.08 

0.02 

0.05 

i 0.0" 

i 
> 
balcony 

oer bil 

98 
3110 

m 

0.03 

0.01 
0.03 

0.04 

0.01 

0.01 

0.02 

0.01 

1 0.0 

clost 
Kin vbli 

99 

0 

0.04 

0.02 

0.01 

0.02 

doset: s 
me InL 

96 
3118 

m 

0.04 

0.03 
0.04 

0.09 

0.02 

0.03 

0.0 

0.0 

tkmisto 

/y 

97 
G120 

e 

0.05 

0.02 
0.04 

0.07 

0,02 

0.01 

0.02 

0.0-

0.02 

0.0 

0.0 

Mdtroom 

95 
G120 

w 

0.02 
0.03 

0.07 

*0 .02 

0.01 

dnway 

91 
1101 

m 

0.04 

0.03 

0.01 
0.03 

0.02 

0.02 

0.01 

0.01 

0.01 

0.0 

doonwa 

92 

o 

O.OS 

0.02 

0.01 

0.03 

y: 

175 
1101 

m 

0.77 

0.09 

0.14 

0.12 

0.05 

0.04 

0.05 

0.03 

0.12 

0.04 

176 

0 

1.35 

0.07 

174 
1101 

sumo 

0.48 

0.06 

0.15 

0.08 

0 0 6 

0.35 

177 
1101 

sumo 

0,45 

0.10 

0.03 

0.02 

0.05 
O.OS 
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Air Monitoring Results Sample number and room number 
al the top of each data column 

128 
129 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

Comfiound 
Tentative Identification 

C3-naphtiialene 
phenyl maleic anhydnde 
dibenztifuran 

1-hexadecene 
n-hexadecane 
benzenedicarboxylic acid, diettivl ester 
1,3-dibTOmo-2,2-bis(bromomethyl) propane 
diphenyl diazene 

benzophenone 
1-heptadecene 
n-heptadecane 
N-tphenylmettiylene) t ienzamine 
9H41uoren.9-one 

141 thbromobenzamine 
142 
143 
144 
145 
146 
147 
1481 
149 
150 
151 

152 

n nofti 
RT re 

tiimettiyt indan 

dibenzottiiophene 
tetrabromobenzene 
n-odadecane 
phenanttirene/anthracene 
mettiyl dibenzottiiophene 
n-nonadecane 
2-metiivl anttiracene/phenanthrene 
1-methyl anttiracene/phenanttirene 
2,6-dibutyi-2.5-cvclohexadien-l ,4Hjione 

Total PCB'S 

K s soutti: s eesl: w west; m middle: r rear elev a 
tention time; MW molecular weioht; Concentratic 

RT 
22.65 
22.90 
22.93 
22.47 
73 57 
23.64 
24,17 

, 24 ,23 
24.30 
74 71 
24.81 
24.83 
25.28 
25.39 
25,45 
25,58 
25,86 
25,86 
26,37 
26.96 
27 04 
27.48 
27.57 
3 1 3 0 

tevalor 
n s i n p 

MW 
170 
214 

168 
224 
276 
72? 
384 
182 
18? 
?3« 
240 
181 
180 
327 
160 
164 
,390 
254 

178 
196 
268 
192 
192 
??0 

bal b 
a r t sp 

83 
F104 
Stkrni 

0.03 

0.02 

alcony; 
er billk) 

98 
G110 

m 

0.01 

0.01 

dost c 
n volun 

99 

0 

oset: stt 
l e t n L / 

96 
G118 

m 

0.01 

0.01 

97 
G120 

e 

0.01 

0.01 

ml stockroom: 

1 

95 
G120 

w 

0.01 

0.01 

dnway 

91 
1101 

m 

kiotwsy 

92 

o 

0.01 

175 
1101 

m 
0.15 

0.06 

0.38 

176 

0 

0.13 

0.06 

1.36 

174 

1101 
sump 

0.2! 

0.26 

177 
1101 
sump 

0.09 

0.05 

0.03 

0.31 
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